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Post-Office  Department, 
Washington^  D.  (7.,  November  27,  1876. 

Sir:  The  expenditures  of  this  Department  during  the  fiscal  year 
ended  June  30,  1876,  were...    $33,263,487  58 

The  revenues  were  as  follows  : 

Ordinary  receipts $28, 453, 426  m 

Receipts  from  money-order  business . .  190,  770  84 

Amount    received    from   the    general 

Treasury  as  sums  appropriated   to 

steamship-lines 537, 500  00 

29,181,697  50 

Excess  of  expenditures  over  receipts 4, 081,  790  08 

Included  in  the  above  statement  of  expenditures  is  the  sum  of 
$467,301.42  paid  on  liabilities  incurred  in  previous  fiscal  years  and  not 
properly  chargeable  to  the  expenditures  of  the  last  fiscal  year.  Deduct- 
ing this  sum  from  the  aggregate  amount,  the  actual  expenditures  for 
the  year  were  $32,796,186.16. 

The  expenditures  and  recei[)ts  of  the  Department,  therefore,  on  ac- 
connt  of  and  appertaining  to  the  business  of  the  last  fiscal  year  (exclud- 
ing expenditures  on  account  of  previous  years)  are  as  follows,  to  wit : 

E;FpeD<litiire8 $32,796, 186  16 

Receipts,  ordinary  and  from  money -order  business 28,644,197  50 

Leaving  an  excess  of  expenditures  over  and  above  departmental 

receipts  of 4,151,988  66 

The  expenditures  during  the  fiscal  year  were  $523,196.21  more  than 
those  of  the  preceding  year,  and  $3,700,546.42  less  than  the  estimates 
therefor. 

The  ordinary  receipts  for  the  year  were  $1,782,208.16  (or  6.26  per 
cent.)  more  than  those  of  the  preceding  year,  and  $33,541.50  (or  0.11  per 
cent.)  more  than  the  estimates  therefor. 

The  expenditures  and  receipts  by  fiscal  quarters,  and  the  increase 
or  decrease  therein  as  compared  with  the  corresponding  quarters  of 
1873-'74  and  1874-'75,  are  shown  by  Table  4  whicli  accompanies  the 
report  of  the  Third  Assistant  Postmaster-General. 
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There  was  drawn  from  the  Treasury  during  the  fiscal  year  on  appro- 
priations— 

For  steamship  service  to  Japan  and  China $500,000  00 

For  steamship  service  to  Brazil...  * 37,500  00 

To  snpply  deficiencies  in  the  revenues  for  the  year  ended  June  30, 1876  4, 000, 000  00 

To  meet  deficiencies  of  previous  fiscal  years 551,029  23 

In  pursuance  of  act  of  Congress  (private.  No.  12)  of  June  23, 1876 53  80 

Total 5,088,583  03 

Theestimatedexpenditnresfor  the  fiscal  year  ending  June  30, 1878,  are.  $36,723,432  43 
The  ordinary  revenues  are  estimated  at  7  per  cent,  over 

the  past  fiscal  year,  making $30,445,165  00 

Estimated  revenue  from  money -order  business 200, 000  00 

Total  estimated  revenue  for  the  fiscal  year  ending 

June  30, 1878 30,645,165  00 

Estimated  excess  of  expenditures  to  be  appropriated  out  of  the  general 

Treasury  as  a  deficiency 6,078,267  43 

Of  the  appropriations  for  deficiencies  there  were  unexpended  on  June 
30, 1875,  the  following  amounts: 

For  fiscal  year  ended  June  30, 1871 $14,146  38 

For  fiscal  year  ended  June  30, 1872 3,393  98 

For  fiscal  year  ended  June  30, 1873 680,830  11 

For  fiscal  year  ended  June  30. 1874 1,006,574  51 

For  fiscal  year  ended  June  30, 1875 1,097,842  00 

2, 802, 786  98 
Amount  appropriated  for  fiscal  year  of  1875-76 6, 852, 705  00 

Total 9,655,491  98 

During  the  past  fiscal  year  the  following  amounts  were  drawn  on 
account  of  payments  for  previous  fiscal  years,  viz: 

For  fiscal  year  of  1870-71 $14,146  38 

For  fiscal  year  of  1871-72 3,393  98 

For  fiscal  year  of  1874-75 533,488  87 

For  fiscal  year  of  1875-76 4,000,000  00 

Atotal  of 4,551,029  23 

Amount  of  deficiency  appropriations  undrawn  and  available  for  pay- 
ments of  indebtedness  to  June  30,1876 $5,104,462  75 

Against  the  above  sum  there  are  chargeable  the  following  unset- 
tled accounts,  estimated : 

Balance  due  foreign  countries $12,000  00 

Mail-service  under  contract,  or  recognized,  not  yet  reported 

for  payment 989,069  50 

a»l -service  unrecognized 353,024  85 

Total 1,354,094  35 

i^t^ftving  after  settlement  of  all  liabilities  to  June  30, 1876,  a  net  balance 
on  deficiency  appropriations  of 3,750,368  40 
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POSTAGE-STAMPS,   STAMPED  ENVELOPES,  ANB  POSTAL  CARDS  ISSUEIX 

Thenamber  of  ordiaary  postage-stamps  issaed  daring  the  past  fiscal 

year  was  608,799,090,  valued  at 818, 

Newspaper  and  periodical  stamps,  1,290,347 

Stamped  envelopes,  plain,  82,467,000 2, 

Stamped  envelopes,  request,  64,554,500 2, 

Newspaper-wrappers,  18,498,750 

Postal  cards,  150,815,000 1, 

Official  postage-stamps,  17,682,665 

Official  stamped  envelopes  and  wrappers,  15,690,155 


773,454  OO 
945,254  75 
280, 318  74 
079, 578  30 
273, 723  50 
508, 150  00 
663, 831  50- 
429, 110  93 


Aggregating  1,049,797,507 26,953,421  72 

The  foUowiDg  table  shows  the  increase  in  stamps  of  all  kinds,  stamped 
envelopes,  newspaper- wrappers,  and  postal  cards  over  the  previous  year: 


Description. 

Fiscal  year  ended 
Jnne  30,  1876. 

Fiscal  year  ended 
June  30,  1875. 

Increase. 

Value. 

Per  cent. 

Onlinarv  pmta?<VtttAniD4 .^.,,.  t^^-r,- , 

$18.  773,  454  00 

2,280,318  74 

2, 079,  578  30 

273.  723  50 

945,254  75 

1, 508. 150  00 

$18, 271. 479  00 

1501. 975  00 

2.74 

Stunped  eoveloDes.  Dlain 

2,046,11135         234.207  39 

11.44 

1, 791,  686  25 
286,  679  74 
815, 902  47 

1, 076, 160  00 

287, 892  05 
*i2. 956  24 
129. 352  28 
431,  990  00 

1&06 

^s'vrsnAner-wrADDfira                           

*4.50 

Newipaper  and  periodical  stamps 

Pofltai  cards 

15.85 
40.14 

Total,  after  dedncting  for  de- 
crease in  item  of  newspaper- 
wraoDers  .................... 

1,  572, 460  48 

6.47 

Official  stamps,  and  stamped 

envelopes  and  wrappers 

D^Qct  for  decrease  in  last  item 

1, 092, 942  43 

1, 189,  ^92  43 

"'"96,556  66 

8.11 

Affirrecate ................. 

26, 953,  421  72 

25,  477, 511  24 

1,  475, 910  48 

5.79 

^^■fMS' *'*»"**'  .••••••••••••••-• 

*  Decrease. 

During  the  past  fiscal  year  there  has  been  a  loss  of  seven  packages 
of  stamps,  stamped  envelopes,  and  postal  cards,  of  the  aggregate  value 
of  only  $147.45. 

The  amount  of  postage  collected  during  the  year,  under  the  act  of 
Congress  approved  June  23, 1874,  (which  took  effect  January  1,  1875,) 
on  newspaper  and  periodical  publications  mailed  to  regular  subscribers 
or  news  agencies  from  known  offices  of  publication,  commonly  known 
as  second-class  matter,  was  $1,014,154.27,  derived  from  39,444,599  pounds 
of  matter  at  2  cents  per  pound,  and  7,508,743  pounds  at  3  cents  per 
pound.  The  amount  collected  during  the  six  months  ending  June  30, 
1875,  was  $486,443.49.  Theincrease  is  therefore  at  the  rate  of  $41,267.29, 
or  4.24  per  cent,  per  annum. 

The  operations  of  the  Dead-Letter  Office  are  fully  stated  in  the  report 
of  the  Third  Assistant  Postmaster-General,  and  tables  Nos.  10,  11,  and 
12,  appended  thereto.  This  business  may  be  briefly  summarized  as  fol- 
lows: Total  number  of  letters  received  duriug  the  year,  3,542,494,  an 
average  of  11,540  for  each  working  day,  and  classified  thus:  ordinary 
mail  letters,  2,355,194;  local  or  drop,  445,000;  of  domestic  origin  re- 
turned from  foreign  countries,  108,632  ;  foreign  origin,  195,800 ;  returned 
to  post-offices  by  proprietors  of  hotels,  45,13(> ;  held  for  postage,  3W  ,55^  '^ 
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misdirected,  69,797;  ship,  2,884;  without  address,  6,945 ;  and  5,547  reg- 
istered letters.  They  are  further  classified  according  to  their  contents 
as  follows:  25,740  contained  $41,447.17  in  money;  12,043  contained 
commercial  paper  to  the  value  of  $1,754,648.31 ;  846  contained  deeds, 
mortgages,  leases,  railroad  and  other  passage  tickets,  pension  certifi-  . 
cates,  and  bank-books;  37,054  contained  postage  stamps ;  31,318  con- 
tained photographs  ;  20,367  contained  jewelry,  clothing,  books,  chromos, 
music,  merchandise,  &c. ;  25,788  contained  receipts,  bills  of  lading,  affi- 
davits, abstracts  of  title,  paid  notes,  and  canceled  obligations  of  all 
fiorts. 

The  whole  number  of  registered  letters  received,  including  201  from 
last  fiscal  year,  was  5,748,  of  which  5,422  were  delivered.  The  amount 
of  money  taken  from  letters  which  could  not  be  restored  to  the  Owners 
was  $6,052.53.  Amount  realized  from  sale  of  Dead-Letter  Office  prop- 
erty at  auction,  $2,853.17. 

CONTRACTS. 

There  were  in  the  service  of  the  Department  on  the  30th  of  June, 
1876,  6,126  contractors  for  the  transportation  of  the  mails  on*  public 
routes.  * 

There  were  at  the  close  of  the  year  1,718  special  offices,  each  with  a 
mail-carrier  whose  pay  from  the  Department  is  not  allowed  to  exceed 
the  net  postal  yield  of  the  office. 

Of  public  mail-routes  in  operation  there  were  9,003,  (of  which  912 
were  railroad,  being  an  increase  of  41  routes  of  this  class  over  the  pre- 
vious year,)  aggregating  in  length  281,798  miles ;  in  annual  transporta- 
tion, 13i5,269,708  miles;  in  annual  cost,  $15,201,140.  Adding  the  com- 
pensation  of  railway-post-office  clerks,  route-agents,  mail-route  messen- 
gers, local  agents,  and  mail-messengers,  amounting  to  $3,159,908,  the 
aggregate  annual  cost  will  be  $18,361,048. 

The  service  was  divided  as  follows : 

Kailroad-routes:  length,  72,348  miles;  annual  transportation,  77,741,- 
172  miles;  annual  cost,  $9,543,134— about  12.27  cents  per  mile. 

Steamboat-routes:  length,  14,883  miles;  annual  transportation, 
3,704,533  miles;  annual  cost,  $606,465 — about  16.37  cents  per  mile. 

Other  routes,  upon  which  the  mails  are  required  to  be  conveyed  with 
*' celerity,  certainty, and  security  :"  length,  194,567  miles ;  annual  trans- 
portation, 54,824,003  miles;  annual  cost,  $5,051,541 — about  9.21  cents 
per  mile. 

There  was  an  increase  over  the  preceding  year  in  length  of  routes  of 
3,925  miles ;  in  annual  transportation,  of  2,447,492  miles ;  and  a  decrease 
in  cost  of  $152,229.  Adding  the  increased  cost  for  railway-post-office 
clerks,  route,  local,  and  other  agents,  $228,107,  the  total  increase  in  cost 
was  $75,878. 

The  railroad  routes  have  been  increased  in  length  2,265  miles,  and  in 
cost  $326,616,  against  an  increase  last  year  of  2,349  miles  in  length,  and 
^626,855  ia  cost. 
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RE-ADJUSTMENT  OF  PAY  ON  RAILROAD  ROUTES. 

Retarns  showing  the  weight  of  mails  and  other  partioalars  respecting 
the  service  performed  on  railroad  routes  in  States  in  which  a  new  con- 
tract term  commenced  onthe  1st  of  July,  1876,  as  well  as  in  other  States 
and  Territories,  are  given  in  tables  E  and  F  in  the  appendix. 

FINES  AND  DEDUCTIONS. 

The  %monnt  of  fines  imposed  upon  contractors,  and  deductions  made 
ftbm  their  pay  for  failures  and  other  delinquencies,  for  the  year  was 
^122,563.15,  and  the  amount  remitted  during  the  same  period  was 
$13,085.49,  leaving  the  net  amount  of  fines  and  deductions  $109,477.66. 

MAIL  BAGS,  LOCKS,  AND  KEYS. 

A  table  appended  to  this  report  exhibits  in  detail  the  number,  descrip- 
tion, and  cost  of  mail-bags  and  mail-catchers,  and  of  mail  locks  and 
keys  purchased  under  contracts  during  the  last  fiscal  year.  The  total 
nnmber'of  .mail-bags  purchased  and  put  into  service  was  103,794,' of 
which  80,980  were  for  the  transmission  of  printed  and  third-class  mat- 
ter, and  22,814  were  chiefly  for  the  transmission  of  letters  or  first-class 
matter.  The  total  cost  of  mail-bags  and  mail-catchers,  including  re- 
pairs, labels,  &c.,  amounted  to  $208,847.49. 

Compared  with  the  preceding  year,  there  was  an  increase  of  23,744 
mail-bags  and  650  mail-catchers,  and  of  $21,699.41  in  the  total  cost  of 
mail-bags  and  mail-catchers,  during  the  last  fiscal  year;  such  increase 
being  occasioned  by  expanded  mail  facilities.  The  total  cost  of  mail 
locks  and  keys  was  $16,720.95.  The  total  cost  during  the  precedin  g 
year  was  $31,840. 

An  entire  re-organization  of  the  system  of  repairing  mail-bags  was  ef- 
fected during  the  last  year,  which  has  resulted  in  a  very  great  reduction 
of  that  item  of  expense.  During  the  preceding  year,  under  the  old  sys- 
tem which  had  prevailed  for  many  years,  and  under  which  all  repairs 
were  made  on  special  contracts  with  persons  outside  of  the  Department, 
the  cost  thereof  was  $92,419.95.  For  the  last  fiscal  year,  during  which 
the  repairs  were  all  made  by  persons  directly  employed  at  annual  salaries 
in  the  several  post-offices  which  are  mail-bag  depositories,  the  expense 
was  reduced  to  $30,161.92— a  saving  of  $62,258.03. 

MAIL-DEPEEDATIONS. 

During  the  year  ended  June  30,  1876,  291  persons  were  arrested  for 
violations  of  the  postal  laws  and  regulations,  and  given  in  charge  to  the 
United  States  authorities  for  trial,  with  the  following  results,  viz: 

Convicted 127 

Acquitted 11 

Otherwise  disposed  of --.  48 

AwaitiDg  trial 105 

TotaJ 'jiav 
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In  addition  to  the  above,  148  persons  were  arrested  charged  with  sim- 
ilar off'enses,  but  as  there  were  circumstances  connected  wi^h  said  ar- 
rests which  made  the  parties  amenable  to  State  laws,  it  was  deemed 
better  to  hand  them  over  to  the  State  authorities.  These,  added  to  the 
number  held  for  trial  in  United  States  courts,  aggregate  439  persons  ar- 
rested during  the  year.  Of  this  number,  only  151  were  employes  of  the 
PostOflBce  Department;  and  when  it  is  considered  that  United  States 
mails  are  transported  annually  over  136,000,000  miles  of  mail-routes,  and 
are  handled  by  50,000  persons,  this  exhibit  will  be  considered  very  sat- 
isfactory. 

The  number  of  recorded  complaints  during  fhe  year  is  6,640,  involving 
the  loss  or  rifling  of  6,726  letters,  aggregating  in  value,  in  money,  bonds, 
drafts,  &c.,  $146,028.29,  of  which  2,155  were  registered,  valued  at 
$25,829.69,  and  4,571  unregistered,  valued  at  $130,198.60.  Of  the  1,597 
registered  letters  reported  missing,  833  were  satisfactorily  accounted 
for,  and  764,  valued  at  $16,794.16,  are  reported  as  actually  lost. 

Of  the  764  lost,  196,  valued  at  $4,295.74,  were  made  good  ;  and  of  the 
558  registered  letters  reported  rifled  of  content^,  valued  at  $9,478.08, 
the  contents  of  77,  aggregating  in  value  $1,861.04,  were  recovered  and 
restored  to  the  owners.  Cases  numbering  382  remain  in  the  hands  of 
the  special  agents  under  investigation. 

The  whole  number  of  letters  registered  throughout  the  United  States 
during  the  year  ended  June  30,  1876,  was  4,007,817,  while  this  exhibit 
shows  an  aqtual  loss  of  only  1,049,  about  y^gy  of  1  per  cent.,  or  2f 
for  every  10,000  registered  letters  mailed^ 

,  RAILWAY  POST -OFFICE  LINES. 

A  tabular  statement  hereto  appended  shows  that  the  number  of  rail- 
way-post-oifice  lines  in  operation  on  the  30th  of  June,  1876,  was  63,  ex- 
tending over  17,713  miles  of  railroad  routes;  an  increase  of  1  line  and 
of  781  miles  compared  with  the  preceding  year. 

The  number  of  clerks  employed  was  1,042,  at  an  annual  cost  of 
$1,278,340 ;  an  increase  of  141  clerks  and  $155,700.  Upon  14,591  miles 
the  service  is  performed  daily,  and  upon  3,122  miles  twice  daily,  equiva- 
lent in  all  to  20,835  miles  each  way  daily. 

Counting  all  the  lines  both  ways,  the  aggregate  service  is  41,671  miles 
daily. 

POST-ROUTE  MAPS. 

During  the  year  new  post-route  maps  have  been  prepared  and  pub- 
lished of  the  States  of  Florida,  Kansas,  Nebraska,  Alabama,  Missis- 
sippi, and  Minnesota.  New  editions  of  the  various  maps  previously  is- 
sued, embracing  all  the  northern  and  middle  States,  and  some  others, 
have  also  been  issued  for  the  use  of  the  officers  and  clerks  of  the  Depart- 
ment, as  well  as  to  supply  the  requirements  of  postmasters,  special 
agents,  and  the  railway  mail-service,  in  properly  distributing  the  mails. 

Drawings  for  maps  ot  the  States  of  Georgia,  Arkansas  and  the  In- 
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dian  Territory,  Kentucky,  Tennessee,  and  of  the  greater  number  of  the 
Territories,! were  in  course  of  preparation  with  a  view  to  bringing  out 
engraved  or  lithographed  prints  of  them  during  the  present  fiscal  year, 
only  a  few  of  these  maps  in  manuscript  being  hitherto  in  existence;  but 
the  failure  to  receive  adequate  appropriations  for  this  purpose,  and  the 
consequent  reduction  of  the  force  of  dcaughtsmen  and  clerks,  has  made  it 
necessary  to  lay  aside  almost  entirely  this  desirable  work.  In  the  esti- 
mates herewith  submitted,  I  have  included  the  amount  required  for  the 
resumption  of  this  work. 

FOREIGN  MAILS. 

The  Postal  Union  treaty,  which  went  into  operation  at  the  commence- 
ment of  the  fiscal  year,  has  greatly  simplified  the  operations  of  our 
postal  exchanges  with  European  countries;  as,  under  its  provisions, 
each  country  retains  to  itaexclusive  use  all  the  postages  which  it  collects. 
All  postage-accounts  on  the  direct  correspondence  reciprocally  exchanged 
between  Postal  Union  countries  have  been  discontinued,  and  therefore 
no  record  has  been  kept  of  the  number  of  letters  exchanged,  or  the 
amounts  of  postage  thereon,  as  was  the  practice  under  the  separate 
postal  arrangements  previously  in  force.  The  weights,  only,  of  the 
letter  and  printed-matter  mails  dispatched  to  Postal  Union  countries 
have  been  accurately  taken,  for  the  purpose  of  making  payments  for 
the  intermediate  sea  and  inland  transit  charges  thereon ;  which  charges 
are,  by  the  provisions  of  the  treaty,  defrayed  by  the  post  department  of 
the  country  dispatching  the  mails. 

The  total  weights  of  the  mails  dispatched  from  the  United  States  to 
Postal  Union  countries  during  the  year  were  as  follows :  Letters,  95,984,- 
186  grams,  equal  to  3,386,103  ounces  ;  printed  matter  and  samples,  366,- 
552,486  grams,  equal  to  12,935,398  ounces — being  an  increased  weight 
over  1875  of  155,063  ounces  of  letters  and  1,727,567  ounces  of  printed 
matter  and  samples.  A  statement  is  appended  of  the  weight  of  mails 
dispatched  to  each  Postal  Union  country. 

The  reduced  rates  of  transatlantic  sea-postage  of  6  francs  50  centinoes 
per  kilogram  of  letters  and  50  centimes  per  kilogram  of  other  mail- 
matter,  established  by  the  General  Postal  Union  treaty,  have  been 
aliowe<l  and  paid,  at  their  current  gold  value,  to  the  respective  steam- 
ship lines  transporting  our  mails  to  Europe,  with  the  exception  of  the 
American  line  from  Philadelphia  to  Liverpool,  which  has  received  a 
compensation  in  excess  of  the  sea-postages,  fixed  by  special  agreement, 
at  (3.25  per  kilogram  of  letters  and  10  cents  per  kilogram  of  other  mail 
matter. 

The  cost  of  the  United  States  transatlantic  mail-steamship  service 
for  the  year  1876  was  $172,343.09,  being  a  reduction  of  $55,755.16  from 
the  cost  of  the  same  service  for  the  year  1875.  The  payments  made  to 
the  respective  steamship  lines  carrying  mails  to  Europe  were  as  follows : 

The  Canard  line,  for  51  trips  from  New  York  and  51  trips  from  Boston  to 
Qaeenstown  and  Liverpool %^^^f}Cl  1^ 
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The  Hamborg-American  Packet  Company,  for  39  trips  from  New.Yoi'k  and 
14  trips  from  Philadelphia  to  Plymouth,  Cherbourg,  and  Hamburg $38, 863  31 

The  North  German  Lloyd  of  Bremen,  for  53  trips  from  New  York  and  21 

trips  from  Baltimore  to  Southampton  and  Bremen 2^,  680  51 

The  Liverpool  and  Great  Western,  (Williams  &,  Guiou,)  for  39  trips  from 
New  York  to  Queenstown  and  Liverpool 24, 874  85 

The  White  Star  line,  for  33  trips  from  New  York  to  Queenstown  and  Liver- 
pool         17,089  72 

The  Inman  line,  for  19  trips  from  New  York  to  Queenstowi^  and  Liverpool. .        9, 281  27 

The  Canadian  lipe,  for  53  4;rips  to  Liverpool 3,603  05 

The  Anchor  line,  for  51  trips  from  New  York  to  Glasgow .  •. 2, 246  72 

The  General  Transatlantic  Steamship  Company,  for  conveying  mails  from 
New  York  to  Havre 2,076  90 

American  Steamship  Company,  for  46  trips  from  Philadelphia  to  Queens- 
town          1,996  05 

The  Netherlands  Steam  Navigation  Company,  for  5  trips  from  New  York 

to  Rotterdam •. 2  92 


\ 


Total : '. 172,343  09 

The  payments  made  to  the  respective  transatlantic  lines,  on  account 
of  transportation  of  the  British  and  French  closed  mails  from  New  York 
to  Europe,  were  as  follows:. 

To  the  Liverpool  and  Great  Western  Steamship  Company $1, 502  80 

To  theCnnard   line 2,953  52 

To  the  White  Star  line 54  42 

To  the  Harahnrg- American  Packet  Company 517  20 

To  the  North  German  Lloyd  of  Bremen 499  88 

To  the  Eagle  line 5,409  57 

To  the  Inman  line •-.  1,314  99 

To  the  Snow  &  Burgess  line 63  98 

Total 12,316  36 

The  United  States  postages  on  mails  conveyed  to  and  from  the  West 
Indies,  Panama,  Central  America,  Brazil,  Mexico,  Bermuda,  Nova 
Scotia,  New  Granada,  Venezuela,  and  Honolulu,  at  the  reduced  rates 
established  from  July  1,  1875,  amounted  to  $119,617.68,  and  the  cost  of 
the  sea  conveyance  thereof  was  $45,436.79. 

The  United  States  postages  on  mails  exchanged  with  Japan  and 
China,  by  means  of  the  subsidized  line  of  direct  mail  steamers,  amounted 
to  $18,679.36. 

The  total  cost  of  the  United  States  ocean  mail-steamship  service  for 
the  year  1876  (including  $537,500  paid  from  special  appropriation  for 
steamship  service  to  Japan  and  China  and  to  Brazil)  was  $755,279.88, 
being  a  reduction  of  $231,356.78  from  the  cost  of  the  same  service  for 
the  year  1875. 

The  contract  with  the  Pacific  Mail  Steamship  Company,  authorized 
by  acts  of  Congress  approved  February  17, 1865,  and  February  18, 1867, 
for  the  conveyance  of  a  monthly  mail  from  San  Francisco  to  Japan  and 
China,  will  expire  by  limitation  on  the  31st  of  December,  1876,  and,  in 
the  absence  of  special  legislation  by  Congress  authorizing  a  continuance 
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of  the  mail-service  on  this  important  route  at  a  higher  rate  of  compen- 
sation, the  provisions  of  the  general  law,  limiting  the  compensation  to 
be  allowed  for  the  transportation  of  the  mails  by  sea  to  the  amount  of 
postages  on  the  mails  conveyed,  wiH  become  applicable  to  any  steam- 
ship service  which  may  be  performed  on  this  route  on  and  after  January 
1,  1877. 

It  is  bpt  just  to  say  that  the  contractors  for  this  service,  notwith- 
standing serious  embarrassments  and  difficulties,  have  transported  the 
mails  throughout  the  contract-terra  of  ten  years  with  uninterrupted 
regularity,  and  in  a  manner  entirely  satisfactory  to  the  Department. 
The  steamships  employed  in  the  service  were  built  in  the  United  States, 
and  are  first-class  in  all  respects'.  They  constitute,  at  present,  the  only 
American  ocean-steamship  line,  except  that  now  performing  weekly 
trips  between  Philadelphia  and  Liverpool ;  all  other  transatlantic  alid 
Pacific  mail-service  being  performed  by  steamships  sailing  under  the 
flags  of  other  nations. 

The  additional  monthly  mail  service  to  Japan  and  China  by  the  Occi- 
dental and  Oriental  line  of  Steamers,  (an  English  line,)  for  the  compensa- 
tion of  the  sea-postages,  referred  to  in  the  last  annual  report,  was  aban- 
doned by  the  owners  of  said  line,  who  refused  to  transport  the  mails  on 
these  terms.  The  Department  has  also  been  udable  to  secure  any  regular 
direct  mail  communication  with  Brazil  for  the  compensation  of  the  sea- 
postages. 

The  general  postal  union  treaty  concluded  at  Berne,  October  9, 1874, 
has  been  in  operation  since  July  1,  1875,  with  the  most  satisfactory  re- 
sults. Our  people  have  enjoyed  the  advantages  of  the  cheap  and  uni- 
form postage-rates  which  have  been  established  to  all  parts  of  the  civil- 
ized world,  and  the  Post-Office  Department  has  also  been  financially 
benefited  by  the  greater  simplicity  of  postal  operations  under  its  pro- 
visions, as  well  as  by  the  entire  suppression  of  postage  accounts  on  the 
postal  union  correspondence.  The  territory  of  the  union  has  been  greatly 
enlarged  by  the  accession,  from  the  1st  of  July,  1876,  of  British  India, 
(comprising  Hindostan,  British  Burmah,  and  Aden,)  and  the  French 
colonies  in  America,  Africa,  Asia,  and  Oceanica,  under  an  arrangement 
fiiine:  the  conditions  of  their  adhesion  to  the  stipulations  of  the  treaty, 
signed  at  Berne,  the  27th  January,  1876,  by  delegates  of  the  several 
postal  administrations  interested  in  their  admission,  a  copy  of  which  is 
appended.  British  India  and  the  French  colonies  having  been  admitted 
subject  to  an  additional  charge  of  25  francs  per  kilogram  of  letters,  and 
1  franc  per  kilogram  of  printed  matter  and  samples,  to  cover  the  ex- 
penses of  sea-transportation  beyond  the  limits  of  the  postal  union  as 
originally  formed  by  the  Berne  treaty,  it  was  necessary  to  fix  the  rates 
of  postage  to  British  India  and  the  French  colonies  at  double  the  ordi- 
nary postal-union  rates. 

Montenegro,  Gibraltar,  (as  subordinate  to  the  postal  administration 
of  Great  Britain,}  and  the  islands  of  Gozzo,  Comino,  and  GommoUA^  ^lA 
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dependencies  of  Malta,  have  also  been  embraced  in  the  postal  union  on 
the  terms  of  the  original  treaty. 

Propositions  have  been  formally  submitted  by  the  international  bureau 
at  Berne  to  the  vote  of  the  postal  administrations  of  the  union,  for  the 
admission  into  the  union,  from  the  1st  of  April  next,  of  all  the  Spanish 
and  Dutch  colonies,  and  certain  of  the  British  colonies,  as  follows : 

Ist.  To  admit  into  the  General  Postal  Union,  from  April  1,  1877,  apon  the  same  con- 
ditions as  the  French  colonies  and  British  India,  that  is  to  say,  upon  the  conditions  of 
the  arrangement  signed  at  Berne,  27th  January,  1876,  all  of  the  Spanish  colonies  and 
the  Dntch  colonies,  as  well  as  the  British  colonies  of  Ceylon,  the  establishments  of 
Detroit,  (Straits  Settlements,)  Laboan,  Trinidad,  and  British  Gaiana. 

2d.  To  admit  also  into  the  union,  from  April  1, 1877,  and  upon  the  same  conditions 
as  the  above>mentioned  colonies  under  No.  1  above,  the  British  colonies  of  the  Ber- 
muda Islands  and  Jamaica,  but  with  the  reservation,  specially  concerning  the  postal 
relations  between  the  United  States  and  these  two  colonies,  that  the  maritime  rate  of 
francs  6.50  per  kilogram  of  letters  shall  replace  that  of  25  francs,  applicable  to  the 
relations  of  all  the  other  union  countries  with  the  Bermuda  Islands  and  Jamaica. 

This  Department  has  given  its  assent  to  the  admission  of  all  these 
colonies  into  the  postal  union  at  the  date  named,  on  condition  that  the 
reservation  made  to  the  admission  of  the  Bermudas  and  Jamaica,  in  No. 
2  above,  be  also  applied  to  Cuba,  Porto  Eico,  Cura9oa,  and  other  Span- 
ish and  Dutch  colonies  in  the  West  Indies. 

Applications  have  also  been  made  for  the  admission  into  the  postal 
union  of  the  empire  of  Brazil,  Canada,  Newfoundland,  the  Sandwich 
Islands,  Japan,  and  the  British  colony  of  Hong-Kong,  but  no  agreement 
has  been  reached  in  regard  to  the  conditions  of  their  admission. 

Many  questions  relating  to  the  proper  construction  to  be  given  to 
provisions  of  the  treaty,  and  detailed  regulations,  have  been  submitted 
through  the  international  office  at  Berne  for  the  opinions  of  the  respect- 
ive postal  administrations,  and  modifications  of  the  provisions  thereof 
have  been  proposed  through  the  international  office,  but  in  the  majority 
of  cases  they  have  failed  to  receive  a  uniform  interpretation  or  the  unan- 
imous vote  of  the  postal  administrations  required  for  their  adoption, 
and  their  consideration  has  therefore  been  postponed  to  the  next  postal 
congress,  which  has  been  adjourned  to  meet  at  Paris  in  the  spring  of 
1878.  The  only  propositions  for  changes  submitted  through  the  inter- 
national office  which  have  obtained  the  unanimous  adhesion  of  all  the 
postal  union  administrations  were  as  follows : 

Article  XVIII  of  the  Regulations  for  the  execution  of  the  Berne 
treaty,  relating  to  statistics  of  transit,  has  been  modified  in  certain  ot 
its  stipulations  by  adopting  a  proposition  of  the  postal  administration 
of  Germany,  formulated  as  follows  : 

Ist.  The  statistics  from  the  Ist  to  7th  August,  1875,  shall  serve  as  basis  for  the  ac- 
counts from  Ist  July  to  3l8t  December,  1875. 

2d.  The  annual  statistics  fixed  for  the  Ist  December  shall  not  be  made  in  1875. 

3d.  The  subseciaent  statements  shall  be  taken  from  the  Ist  to  7th  June,  1876,  and 
from  the  1st  to  7th  December,  1876. 

The  results  of  these  statements  shall  be  valid  from  the  Ist  of  January. 
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Au  additional  provision,  formalated  as  follows,  has  also  been  adopted 
by  a  iHianimoas  vote  of  the  postal  anion  administrations  : 

The  territorial  transit  ezpeuses  within  the  district  of  the  union,  of  the  mails  des- 
tined for  or  coming  from  countries  beyond  the  sea,  foreign  to  the  union,  shall  be 
calculated  according  to  the  statement  of  weight  serving  to  establish  the  maritime 
transit  expenses  of  such  mails. 

A  postal  convention  has  been  concluded  with  the  colony  of  Queens- 
land, Australia,  establishing  an  exchange  of  correspondence  with  that 
colony  by  means  of  the  colonial  contract  mail-packets,  plying  between 
San  Francisco  and  the  colonies.  This  convention,  a  copy  of  which  is 
appended,  was  carried  into  operation  the  1st  of  January,  1876. 

An  additional  postal  agreement  with  the  empire  of  Japan,  modifying, 
the  provisions  of  the  postal  convention  with  that  country,  and  reducing 
postage  rates  to  the  basis  established  with  the  postal-union  countries 
was  concluded  on  the  8th  of  February,  and  carried  into  operation  on 
the  Ist  of  April,  1876.    A  copy  is  appended. 

A  postal  convention  has  been  concluded  with  the  British  colony  of 
Bermuda  on  the  basis  of  postal-union  rates.  This  convention,  a  copy  of 
which  is  annexed,  was  carried  into  operation  on  the  1st  of  October,  1876. 

Au  additional  agreement  has  been  concluded  with  Newfoundland,  re- 
ducing the  single  prepaid  letter-rate  of  postage  between  the  United 
States  and  that  colony  to  5  cents;  a  copy  of  which  is  appended. 

Negotiations  are  also  pending  for  postal  conventions  with  Peru,  Vic- 
toria, and  Chili.  That  with  Chili  has  been  formally  executed  with  the 
Chilian  minister,  at  Washington,  and  sent  to  Santiago  for  ratification 
by  the  Chilian  government.  It  will  be  carried  into  operation  on  the  1st 
of  January  next,  should  the  notice  of  its  ratification  be  received  previous 
to  that  date. 

APPOINTMENTS. 

The  report  of  the  appointment-ofiice  shows  the  following  : 

Number  of  post-offices  established  daring  the  year 1, 993 

Nomber  discontinued -. 1, 157 

Increase 836 

Xamber  in  operation  June  30,  1875 35, 547 

Namber  in  operation  June  30,1876 36,383 

Nomber  filled  by  appointments  of  the  President 1,568 

Namber  fiUed  by  appointments  of  the  Postmaster-General • 34, 815 

Appointments  were  made  during  the  year — 

Oo  resignations  and  commissions  expired 5, 140 

On  removals 1,045 

On  changes  of  names  and  sites 251 

Od  deaths  of  postmasters 333 

On  establishment  of  new  offices 1,993 

Total  appointments 8,762 

Namber  of  cases  acted  on  during  the  year 10, 114 
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The  Dumber  and  aggregate  compensation  of  special  agents,  route 
agents,  mail-route  messengers,  railway  post-office  clerks,  and  local 
agents  in  service  during  the  year  ended  June  30,  1876,  were — 

*43  special  agents , $142,061  92 

1,042  railway  post-office  clerks 1,278,340  00 

1, 017  ronte-agents 975,280  00 

219  mail-Foute  messengers 145,610  00 

137  local  agents 104,910  00 

2,458     .  Total 2,646,201  92 

The  following  table  shows  the  number  of  employes  in  the  Post-Office 
Department;  also  the  number  of  postmasters,  contractors,  clerks  in 
pos  -offices,  route-agents,  railway  po8^office  clerks,  and  other  officers  in 
service  June  30,  1875,  and  June  30,  1876,  resi)ectively  : 

Departmental  officers  and  employ^: 

1875.  1876. 

Postmaster-General 1  1 

Assistant  Postmaster-General 3  3 

Superintendent  of  foreign  mails 1  1 

Superintendent  of  money-order  system 1  1 

Chief  clerk  to  the  Postmaster-General 1  1 

Chief  of  division  of  dead-letters 1  1 

Chief  of  division  of  depredation 1  1 

Chief  of  division  of  post^age-stamps,  stamped  envelopes,  and  postal 

cards 1  1 

Topographer  for  Department 1  1 

Chief  clerks  of  bureaus '. 5  5 

Disbursing  officer  and  superintendent  of  building 1  1 

Stenographer 1 

Clerks,  messengers,  watchmen,  &c 3G7  363 

/  384  381 

Other  officers  and  agents  : 

Postmasters 35,547  36,383 

Contractors 6,2>^  6,126 

Clerks  in  post-offices 4,  4(T7  4.718 

Letter-carriers 2,195  2,269 

Route-agents 987  1,017 

Railway  post-office  clerks 901  I,  042 

Mail-route  megsengers 225  219 

Local  agents 125  137 

Special  agents Q&  62 

Total  iu  service 51,177      52,354 

FREE  DELIVERY. 

No  additions  to  the  number  of  free-delivery  offices  were  made  during 
the  year.  The  service  was,  however,  improved  in  several  of  the  cities 
by  establishing  branch  offices  and  extending  the  c<arriers'  delivery.  Two 
branch  offices  were  established  in  Cleveland  iu  place  of  two  small 
offices,  one  in  Hrooklyn,  and  two  in  Philadelphia. 

*  Other  i*/>fcial  agents  charged  to  separate  appropriations. 
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A  ceDtennial  branch  of  the  Philadelphia  post-office,  fitted  up  in  excel- 
lent style  and  complete  in  all  its  appointments,  was  located  in  the  Gov- 
ernment building  in  the  exhibition  grounds  for  the  accommodation  of 
the  foreign  and  domestic  officials  and  exhibitors  and  the  large  numbers 
of  persons  in  daily  attendance  on  the  exhibition.  It  was  equipped  with 
all  the  requisites  and  conveniences  of  a  first-class  post-office,  with  letter- 
boxes for  the  reception  of  mail-matter  located  at  all  the  principal  points 
in  the  exhibition  buildings  and  grounds,  and,  with  its  corps  of  ten  letter- 
carriers,  supplied  every  practicable  facility  to  the  officials,  exhibitors, 
and  visitors  for  the  frequent  and  prompt  collection,  transmission,  and 
delivery  of  their  correspondence.  As  the  business  of  this  branch  office 
was  chiefly  transacted  in  the  current  fiscal  year,  a  detailed  statement  of 
its  operations  is  reserved  for  the  next  annual  report.  i 

The  general  results  of  the  service  during  the  year  are  satisfactory. 
The  postage  on  local  matter  exceeded  the  entire  expense  by  $84,375.22. 

The  increase  in  the  cost  of  the  service  was  but  5  per  cent.,  while  the 
increase  in  the  postage  on  local  matter  was  6  per  cent.  The  average 
cost  per  piece  of  handling  the  matter  was  3.13  mills.  The  aggregate 
results  for  the  fiscal  year  ending  June  30,  1876,  were  as  follows : 

Increase  over 
preceding  year. 

Namber  of  officers 87       

Nnmber  of  letter-carriers 2,269  74 

Mail-letters  delivered 189,659,443  10,575,975 

Mail  postal  cards  delivered 23,952,381  5,638,816 

Local  letters  delivered 53,773.95:3  4,934,716 

Local  postal  cards  deli vered 19, 963, 290  3, 937, 078 

Registered  letters  delivered* 1,069,698       

Newspapers  delivered 80,675,040  12,220,564 

Letters  collected 200,280,079  12,329,438 

Postal  cards  collected 33,950,503  5,747,035 

Newspapers  collected 28,453,086  1,122,679 

Whole  Dumber  of  pieces  handled 631, 777, 473  57, 575, 999 

Piec^rs  handled  per  carrier 278,438  16,843 

Total  cost  of  service $1,981,186.51  I        $101,144.52 

'       '              ^     or  5  per  cent. 
Average  cost  per  piece  in  mills  t 3. 13       

Average  cost  per  carrier  t $871.08       

Aojoant  of  postage  on  local  matter ^ $2, 065, 561. 73  I       ^}}^'  ^^*^-  ^^ 

^  »       »  ^     or  b  per  cent. 

Excess  of  postage  on  local  matter  over  the  tot-al  cost 
of  service $84,375.22       

In  consequence  of  the  ^eduction  made  by  Congress  at  its  last  session 
in  the  appropriations  for  the  free-delivery  service,  I  was  compelled  to 
farther  reduce  the  salaries  paid  to  the  hard-worked  and  faithful  letter- 
carriers  in  cities  where  the  free-delivery  system  has  been  established. 

A  tabular  statement,  marked  A,  exhibiting  in  detail  the  operations  of 
the  free-delivery  service  for  the  past  fiscal  year,  will  be  found  in  the 
appendix. 

*  Not  reported  last  year. 

t  Based  on  the  aggregate  ($1,976,486.85)  paid  carriers,  including  incidental  expenses 
ti  the  several  offices. 
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POSTAL  MONEY-ORDER  SYSTEM. 

At  the  close  of  the  fiscal  euded  Jaue  30, 1875,  the  number  of  domestic 
money-order  offices  was  3,401.  The  number  of  new  offices  established 
during  the  following  year  was  305,  and  the  number  discontinued  was  9, 
making  a  total  of  3,697  offices  in  operation  June  30,  1876. 

During  the  last  fiscal  year  4,998,600  domestic  money-orders  were 
issued,  whose  aggregate  value  was  $77,035,972.78.  The  number  of  such 
orders  paid  was  4,947,685,  amounting  in  value  to  $76,632,571.45.  To  the 
total  amount  of  orders  paid  is  to  be  added  $473,767.40,  the  amount  of 
orders  repaid  to  remitters,  making  the  total  payments. $77,106,338.85, 
and  the  excess  of  the  payments  over  the  issues  $70,366.07. 

The  total  amount  of  fees  received  by  postmasters  for  the  issue  of 
ddmestic  money-orders  was  $645,699.40. 

The  foregoing  statement  of  the  year's  transactions,  when  compared 
with  that  of  the  preceding  year,  shows  a  decrease  of  $395,277.80,  or  one- 
half  of  one  per  cent.,  in  the  amount  of  orders  issued ;  a  decrease  ot 
$232,782.30,  or  three-tenths  of  one  per  cent.,  in  the  amount  of  orders 
paid,  and  a  gain  of  $152,687.96,  or  31  per  cent.,  in  the  amount  of  fees 
received. 

The  past  fiscal  year  is  the  first,  since  the  establishment  of  the  money- 
order  system,  in  which  there  has  been  a  decrease  in  the  number  or 
amount  of  tiomestic  money-orders  issued  or  paid.  This  decrease  is  be- 
lieved to  have  been  caused,  for  the  most  part,  by  the  continuance  of  t^he 
financial  depression  which  affected  unfavorably  to  so  great  an  extent 
the  use  of  the  money-order  system,  in  the  direction  of  its  employment  for 
business  purposes,  during  the  preceding  year. 

The  average  amount  for  which  domestic  money-orders  were  issued 
during  the  year  was  $15.41,  being  6  cents  less  than  the  average  of  the 
previous  year. 

The  total  number  of  duplicate  money-orders  issued  was  17,451,  of 
which  37  were  afterward  canceled,  leaving  17,414  as  the  number  actually 
used,  being  a  decrease  of  3,276,  or  16  per  cent.,  during  the  year.  Of  this 
number  17,114  were  issued  in  lieu  of  money-orders  lost  in  the  mails,  or 
which,  by  reason  of  imperfect  address  or  from  some  unknown  cause,  had 
failed  to  reach  the  payee  in  due  time;  181  were  issued  in  lieu  of  money- 
orders  alleged  to  have  been  lost  by  the  remitters  or  payees;  13  were 
issued  to  the  remitters  in  lieu  of  money-orders,  payment  of  which  had 
been  prohibited,  in  pursuance  of  the  provisions  of  section  3929  of  the 
Eevised  Statutes  of  the  United  States,  because  drawn  in  favor  of  the 
proprietors  or  agents  of  fraudulent  lotteries,  gift-enterprises,  or  other 
**  schemes  or  devices  for  obtaining  money  through  the  mails  by  means 
of  false  or  fraudulent  pretenses,  representations,  or  promises;^  69  were 
in  lieu  of  orders  which  had  become  invalid  because  not  presented  for 
payment  within  one  year  after  the  date  of  their  issue;  7  were  in  lieu  of 
orders  invalidated  by  reason  of  their  having  received  more  than  one 
indorsement,  and  30  in  lieu  of  orders  burned  in  the  mails. 
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The  Auditor  has  reported  the  following  statement,"  showing  the  rev- 
enne  which  accrued  on  domestic  money-order  transactions  for  the  fiscal 
year  ended  June  30,  1876  : 

Fees  received  on  donieetic  money-orders  issned $645, 699  40 

Preminms,  &c.,  received 1, 322  12 

Total 647.021  52 

Commissions  and  clerk-hire .' $420,487  42 

Incidental  expenses 30,800  09 

Loet  remittances ' *....         4,9G0  64 

Bad  debts 2  53 

Net  revenue 190,770  84 

: 647,021  52 

This  amount  of  revenue  is  $70,628.75  greater  than  that  of  the  pre- 
vious year,  being  a  gain  of  nearly  59  per  cent. 

In  compliance  with  the  provisions  o&the  act  of  March  3, 1875,  the  in- 
creased schedule  of  fees  for  the  issue  of  domestic  money -orders  went 
into  effect  on  the  first  day  of  the  following  July.  By  this  act,  the  fee 
on  each  order  not  exceeding  $10,  and  on  each  order  over  $15  and  not 
exceeding  $20,  was  made  5  cents  greater  thai/ the  fee  previously  charged 
for  the  issue  of  orders  of  the  same  class.  When  the  passage  of  this  act 
was  recommended,  it  was  belie>jed  that  the  proposed  increase  would 
yield  a  gross  annual  revenue  equal  to  the  entire  amount^of  expendi- 
tures of  all  kinds  incurred  on  account  of  the  money-order  system,  in- 
cluding the  cost  of  Department  clerical  labor,  printing  blanks  and 
stationery,  now,  as  heretofore,  paid  out  of  the  general  appropriations. 
The  result  of  the  first  year's  experience  under  the  operation  of  the  act 
above  referred  to  has  been  an  increase  of  $152,687.96,  or  31  per  cent., 
in  the  amount  of  fees  received  for  the  issue  of  domestic  money-orders, 
notwithstanding  the  falling  ofif  of  oncihalf  of  one  per  cent,  in  the  amount 
of  the  orders;  yet  that  the  purchase  of  money -orders  for  small  amounts 
has  not  been,  to  any  appreciable  extent,  unfavorably  affected  by  the  in- 
crease of  the  fee  is  shown  by  the  trivial  decrease  of  6  cents  in  the  aver- 
age amount  for  which  money-orders  were  issued  during  the  year.  *  The 
items  of  expense  paid  out  of  general  appropriations  were,  the  salaries 
of  the  Superintendent's  Oflace,  $34,776.57 ;  the  salaries  in  the  Auditor's 
Office,  $94,500;  books,  blanks,  and  printing,  furnished  by  the  Congres- 
sional Printer,  for  the  money-order  system,  $54,169.36;  and  blanks, 
books,  and  stationery,  not  included  in  the  last  item,  estimated  at  $5,000, 
being  a  total  of  $188,445.93,  or  $2,324.91  less  than  the  amount  of  the 
net  revenue  reported  by  the  Auditor  as  having  accrued  from  the  trans- 
action of  the  domestic  money-order  business  at  post-offices  throughout 
the  eoontry.  To  this  surplus  of  net  revenue  from  the  domestic  money- 
order  business  of  $2,324.91  should  be  added  an  amount  of  not  less  than 
$10,000,  being  the  estimated  net  proceeds  of  the  money-order  business 
with  foreign  countries  during  the  last  year,  not  yet  ascertained  by  the 
Auditor. 

2pm 
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Certaiu  of  the  larger  offices  are  designated  as  "money -order  offices  of 
the  first  class,"  or  depositories  for  surplus  nioiiey  order  funds,  which 
accumulate  from  time  to  time  at  offices  which  issue  money -orders  to  a 
greater  amount  than  they  pay.  Postmasters  who  are  unable  to  procure 
drafts  of  national  banks  by  means  of  which  to  remit  their  surplus  funds 
to  some  designated  office  of  the  first  class  for  deposit,  are  instructed  to 
forward  such  funds  through  the  mail  in  registered  letters.  The  sum  of 
$54,285,551.15  of  surplus  funds  was  deposited  with  the  postmasters  of 
offices  of  the  first  class  during  the  year.  Nearly  the  whole  of  this 
amount  was  transmitted  through  the  mails.  Sixty-nine  cases  of  remit- 
tances of  surplus  funds  reported  as  lost,  amounting  to  $12,704.61,  were 
under  investigation  during  the  same  period.  Forty-one  of  these, 
amounting  to  $7,875.61*  were  reported  as  pending  at  the  close  of  the 
previous  fiscal  year;  four,  amounting  to  $306,  occurred  during  that 
year,  but  were  not  brought  to  the  knowledge  of  the  Department  until 
after  the  publication  of  the  last  annual  report ;  and  twenty-four,  amount- 
ing to  $4,523,  occurred  within  the  year.  In  25.43  of  these  cases,  the 
amount,  $5,410.64,  was  allowed  to  the  postmasters  by  whom  the  remit- 
tances were  made,  as  the  losses  were  found  to  have  occurred  without  their 
fault;  in  19.57  cases  the  amount,  $2,780.97,  was  recovt^red  by  special 
agents ;  and  24  cases,  amounting  to  84,963,  were  unsettled  at  the  close  of 
the  fiscal  year. 

The  amount  of  money-orders  paid  by  certain  offices  is,  either  continu- 
ously or  occasionally,  greate;  than  tjhe  amount  of  the  orders  issued  by 
them.  To  enable  such  offices,  east  of  the  Kocky  Mountains,  to  pay 
without  delay  the  orders  drawn  upon  them,  credits  with  the  postmaster 
at  New  York,  to  a  definite  amount  in  each  case,  are  allowed,  and  a  limited 
supply  of  blank  drafts  are  furnished,  to  be  drawn  against  such  credits 
as  the  exigencies  of  their  business  may  demand.  The  postmaster  at 
New  York  has  paid  drafts  of  this  class  amounting  to  $6,803,014.67 
during  the  year.  Postmasters  in  the  States  of  the  Pacific  coast  have 
been  furnished  with  funds  to  the  amount  of  $66,337  by  the  postmaster 
at  San  Francisco,  Oal.,  and  to  the  amount  of  $40,582  by  the  postmaster 
at  Portland,  Oreg.,  to  meet  similar  exigencies  of  the  service  in  those 
States. 

Out  of  the  total  number  of  domestic  money-orders  paid  during  the 
year,  the  payment  of  forty-two,  amounting  to  $1,083.97,  was  alleged  to 
have  been  made  to  persons  fraudulently  representing  themselves  to  be 
the  payees,  or  their  indorsees  or  agents,  and  who  obtained  payment  by 
forging  the  signatures  of  such  payees  or  indorsees,  or  by  other  improper 
or  unlawful  means,  being  at  the  rate  of  one  reported  erroneous  payment 
in  117,802.  Seventy-seven  claims  for  re-imbursement,  growing  out  of 
such  alleged  erroneous  payment,  amounting  to  $2,122.20,  were  under 
investigation  during  the  year,  twenty  of  which,  amounting  to  $654.24, 
were  reported  as  pending  at  the  close  of  the  previous  year;  seven, 
amounting  to  $164.78,  occurred  before  June  30, 1875,  but  were  inadvert- 
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eDtlj  omitted  from  the  last  aiinaal  report;  eight,  amouDtlDg  to  $219.21, 
,  occurred  previously  to  that  time,  but  failed  to  be  brought  to  the  knowl- 
edge of  the  Department  until  after  the  publication  of  the  last  report; 
and  forty-two,  amounting  to  $1,083.97,  as  hereinbefore  stated,  occurred 
during  the  year.  In  four  of  these  cases  the  amount,  $75.45,  was 
ascertained  to  have  been  paid  to  the  rightful  owner;  in  one  the  amount, 
$35.06,  was  charged  against  the  remitter;  in  five  the  amount,  $108.71, 
was  charged  against  the  payees;  in  fifteen  cases,  amounting  to  $269.10, 
the  money  was  refunded  by  the  paying  postmasters  through  whose  neg- 
ligence the  losvses  occurred;  in  ten  the  loss,  amounting  to  $415.44,  was 
assumed  by  the  Department;  in  ten  the  amount,  $225.78,  was  recovered 
by  special  agents  from  the  persons  by  whom  the  forgeries  had  been 
committed;  and  thirty-two  cases,  amounting  to  $992.66,  are  still  un- 
settled. 

The  number  of  offices  authorized  to  issue  money-orders  payable  in 
Switzerland,  and  to  pay  orders  drawn  in  that  country,  was  174  on  the 
30th  day  of  June,  1875.  Within  the  last  fiscal  year  6  offices  have  been 
added  to  the  list  and  1  discontinued,  leaving  179  in  operation  at  its 
close.  The  number  of  Swiss  money-orders  issued  in  the  United  States 
was  3,457,  amounting  to  $83,250.63,  and  the  number  paid  was  1,493, 
amounting  to  $38,394.29.  This  amount  of  business,  compared  with  that 
of  the  previous  year,  exhibits  an  increase  of  $14,708.57,  or  21.46  per 
cent,  in  the  issues,  and  $9,258.51,  or  31.78  per  cent,  in  the  payments. 
The  fees  received  amounted  to  $2,347.25. 

The  number  of  offices  authorized  to  issue  money-orders  payable  in  the 
United  Kingdom  of  Great  Britain  and  Ireland,  and  to  pay  orders  drawn  in 
that  country,  was  993  on  June  30, 1875.  During  the  ye^ir  25  offices  were 
added  to  the  list  and  5  discontinued,  leaving  1,013  in  operation  at  its 
close.  These  offices  issued  59,083  British  money-orders,  amounting  to 
$1,018,355.15,  and  paid  20,586,  amounting  to  $372,288.63.  In  compari- 
son with  the  business  of  the  preceding  year,  these  transactions  show  a 
decrease  of  $131,027,  or  11.40  per  cent.,  in  the  issues,  and  an  increase  of 
$47,745.83,  or  14.71  per  cent.,  in  the  payments.  The  fees  received 
amounted  to  $31,256.10. 

The  number  of  offices  authorized  to  issue  money-orders  payable  in 
the  German  Empire,  aud  to  pay  orders  drawn  in  that  country,  was,  on 
the  30th  of  June,  1875,  604.  During  the  year  30  have  been  added  to 
the  list  and  3  discontinued,  leaving  631  in  operation  at  its  close.  The 
whole  number  of  German  money-orders  issued  was  38,174,  amounting  to 
$780,060.52,  and  the  number  paid  was  28,879,  amounting  to  $729,672.66, 
showing,  in  comparison  with  the  transactions  of  the  previous  year,  a 
gain  of  $33,415.98,  or  4.48  per  cenf.  in  the  issues,  and  $108,915.90,  or 
17.54  per  cent,  in  the  payments.  The  fees  received  amounted  to  $21,448.10. 

On  August  2, 1875,  the  exchange  of  money-orders  between  the  United 
States  and  the  Dominion  of  Canada  was  commenced  under  the  provis- 
ions of  the  postal  convention  of  June  8, 1875,  referred  to  in  the  last 


t 


XX  REPORT   OF   THE   POSTMASTER-GENERAL. 

aunual  report.  During  the  year  316  offices  were  authorized  to  issue 
moD.eyorders  for  payment  in  the  Dominion,  and  to  pay  orders  drawn  in 
that  country.  In  the  eleven  months  in  which  the  business  was  in  oper- 
ation 8,695  Canadian  mofcey-orders,  amounting  to  $186,995.74,  were 
issued,  and  11,783,  amounting  to  $232,625.57,  were  paid.  The  fees 
received  amounted  to  $4,284.85.  An  arrangement  was  also  made  during 
the  year  by  whiich  money-orders  are  issued  through  the  Canadian  post- 
office  department  payable  in  the  province  of  Nova  Scotia,  and  by  the 
same  means  orders  issued  in  that  province  are  paid  in  the  United  States. 
The  gross  number  of  domestic  and  international  money-orders  issued 
during  the  year  was  5,108,009,  amounting  to  $79,104,640,81,  and  the 
gross  number* paid  was  5,010,426,  amounting  to  $78,005,552.60. 
'  The  Auditor  is  unable. at  present  to  furnish  an  exact  statement  of  the 
revenue  of  the  last  fiscal  year  from  the  exchange  of  money -orders  with 
the  foreign  countries  with  which  money  order  conventions  are  in  force, 
as  a  final  adjustment  of- the  accounts  of  the  last  quarter  of  that  year,  to 
be  made  by  him  and  the  proper  accounting  officers  of  those  countries, 
has  not  been  reached.  The  revenue  of  the  previous  year  derived  from 
the  Swiss  business  was  stated  in  the  last  annual  report,  viz,  $679.11; 
that  from  the  British  business  for  that  year  is  reported  by  the  Auditor 
at  $833.59,  and  from  the  German  business  at  $7,816.47. 

MISCELLANEOUS. 
SAXARIES  OF  POSTMASTERS. 

I  renew  the  recommendation  of  my  predecessor  in  his  last  annual  re- 
port for  a  change  in  the  basis  of  adjusting  the  salaries  of  postmasters  at 
fourth-class  offices.  Prioi^to  July  1, 1874,  the  salaries  were  based  mainly 
upon  the  amount  of  stamps  canceled ;  but  since  then,  by  aets  of  June 
23,  1874,  and  July  12,  1876,  commissions  have  been  allowed  on  the  rev- 
enues, which  are  derived  mostly  from  the  sale  of  stamps.  Thatthechange 
was  not  correct  in  principle  must  be  apparent  upon  reflection,  and  that  it 
has  not  been  advantageous  to  the  Department  is  demonstrated  by  experi- 
ence. The  old  plan  was  the  more  equitable  one,  for  the  reason  that  the 
stamps  canceled  in  a  post-office  represent  the  amount  of  labor  performed 
in  handling  matter  for  mailing,  while  the  sale  of  stamps  is  no  test  of  the 
work  required  of  the  postmaster.  Under  that  plan  postmasters  were 
required  to  render  sworn  statements  of  the  amount  of  stamps  canceled 
for  a  fixed  period ;  and  the  sales  of  stamps  shown  in  the  quarterly  ac- 
counts-current operated  as  a  check  upon  these  statements,  as,  under  a 
legitimate  mode  of  doing  business,  there  must  ordinarily  be  a  near  cor- 
respondence between  the  amount  of  stamps  sold  and  the  amount  can- 
celed. Under  the  present  system,  there  is  nothing  in  a  postmaster's 
returns  to  detect  improper  sales.  Stamps  can  be  furnished  him  to  the 
extent  justified  by  his  bond,  and  all  that  is  required  of  himas  to  account 
for  the  proceeds.    He  is  not  obliged  to  state  under  oath  or  otherwise  in 
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what  manner  or  to  whom  he  disposed  of  them.  Practically,  he  has  only 
the  fear  of  removal,  upon  a  chance  discovery,  to  prevent  him  from  trav- 
ersing the  country  seeking  purchasers,  and  oflfering  such  liberal  dis- 
counts as  his  own  large  commissions  will  afford. 

To  show  how  great  the  inducement  is,  it  need  only  be  mentioned  that 
the  sales  at  an  office  must  exceed  $1,200  per  annum  before  the  commis- 
sions fall  below  50  per  cent.   . 

Were  the  commissions  uniform  throughout,  the  matter  would  regu- 
late itself,  one  postmaster's  gain  b^ing  another's  loss;  but  graded  as 
they  are  upon  a  scale,  and  stopping  at  a  fixed  poitit,  the  Government  is 
a  loser  whenever  stamps  are  soltl  by  the  postmaster  of  a  small  office 
within  the  delivery  of  a  larger  one.  Naturally  the  abuse  i^  apt  to  be  in 
this  direction.  Not  only  do  the  cities  and  large  towns  offer  greater 
facilities  for  the  sale  or  exchange  of  stamps,  but  in  such  places  the 
chances  of  detection  are  greatly  lessened.  With  the  mutual  interest  for 
concealment  between  buyer  and  seller,  detection  is  more  likely  to  be  the 
exception  than  the  rule. 

Stamps  are  used  largely  as  a  medium  of  exchange  in  lieu  of  currency, 
and  many  are  the  remittances  made  of  them  to  the  large  cities  in  pty- 
ment  of  small  bills.  Notably  is  this  the  case  with  newspaper  subscrip- 
tions and  orders  for  books,  for  which  purposes  they  are  very  convenient 
and  are  offen  solicited.  Npt  only  do  publishers  in  this  way  procure 
stamps  sufficient  for  their  postages,  but  they  have  nob  infrequently 
asked  the  Department  to  redeem  a  surplus.  Postmasters,  as  a  class, 
take  the  lead  in  getting  up  subscriptioii  clubs,  and  when  using  stamps 
for  payment,  have  the^ double  advantage  of  getting  a  commission  from 
the  publisher  and  one  from  the  Government. 

In  many  cases  business  men  engaged  in  tlje  large  cities  reside  in 
country  places  on  the  lines  of  public  travel,  and  it  is  only  natural  that, 
in  their  desire  to  serve  a  neighbor,  they  should  purchase  their  stamps 
of  the  country  postmaster  for  use  in  the  city.  It  is  not  likely,  however, 
that  they  would  carry  out  their  letters  to  be  mailed  at  the  cou.itry  post- 
office. 

Railroad,  insurance,  and  express  companies  and  other  large  corpora- 
tions, who  have  many  agents  among  the  country  postmasters,  may 
obtain  from  this  source  the  large  amounts  of  stamps  required  for  use  at 
theircity  headquarters,  and  thus  indirectly,  but  systematically,  contribute 
to  their  own  revenues.  And  traveling  commercial  agents  may  realize 
a  handsome  profit  by  purchasing  stamps  at  a  large  discount  from  coun- 
try postmasters,  perhaps  in  exchange  for  goods,  and  reselling  them  in 
the  cities  at  a  smaller  discount. 

I  have  before  me  a  list  of  50  offices,  hastily  selected,  at  which  the 
aggregate  compensation  for  the  two  years  ending  June  30,  1874,  under 
the  old  law,  was  $12,126,  and  for  the  two  years  ending  June  30,  1876, 
under  the  new  law,  $64,051.51,  or  an  average  of  8242.52  to  each  office 
under  the  lormf  r,  and  of  $1,28^1.03  under  the  latter,  and  an  average  m- 
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crease  of  $1,038.51,  or  428  +  per  cent.  Nearb'  all  of  these  offices,  which 
are  bat  representatives  of  their  kind,  are  located  in  close  proximity  to 
some  city,  and  from  what  has  already  been  explained,  the  reasons  for 
such  a  large  increase  will  be  readily  apparent. 

It  has  been  frequently  found  that  an  outgoing  postmaster  has  neg- 
lected or  refused  to  turn  over  to  his  successor  the  stamps  remaining  in 
his  hands,  preferring  to  account  for  them  as  sold,  and  thus  getting  the 
commissions  allowed  by  law.  By  afterward  selling  the  stamps  to  the 
public  he  would  actually  receive  the  emoluments  of  the  office  while  the 
new  postmaster  was  doing  the  work. 

There  is  ample  evidence  in  the  Department  to  establish  the  prevalence 
of  the  abuse  in  all  the  various  forms  that  have  been  suggested. 

It  is  evident  that  if  the  abuse  is  to  be  prevented  or  checked  to  any 
extent,  it  must  be  through  the  supply  of  stamps ;  but  that  is  a  matter 
difficult  to  regulate,  it  being  impossible  for  the  Department  to  know  the 
precise  relative  wants  of  the  36,000  or  more  communities,  represented 
by  as  many  post-offices,  throughout  the  United  States.  To  withhold 
supplies  pending  investigations  is  to  incommode  the  public,  bring  the 
Department  into  discredit,  and  in  some  degree  to  impair  its  revenues. 
It  is  at  least  unfortunate  that  the  present  law  forces  upon  the  Depart- 
ment a  conservative  policy  in  the  supply  of  stamps — a  policy  that  is 
justified  by  no  law  of  business.  The  issue  and  sale  of  stamps  should  be 
encouraged  to  the  fullest  possible  extent.  I  deeply  regret  the  necessity 
of  an  existing  general  order  circumscribing  sales ;  and  although  removals 
have  followed  well-authenticated  violations  of  this  order,  the  evil  seems 
to  be  increasing  rather  than  diminishing. 

Now  as  to  financial  results:  During  the  two  years  ending  June  30, 
1874 — the  period  covered  by  the  last  biennial  re  adjustment  under  the  old 
law — it  required  27.5  per  cent,  of  the  sales  of  stamps  to  the  public  to  pay 
the  compensation  of  postmasters ;  and  for  the  ensuing  two  years,  ending 
June  30, 1876,  under  the  new  law,  it  required  29.43  per  cent,  of  the  sales 
to  pay  the  compensation.  This  latter  ratio  would  have  been  much 
larger  had  it  not  been  for  the  change  which  took  efifect  on  the  1st  of 
January,  1875,  in  the  mode  of  collecting  postage  on  second-class  matter. 
Prior  to  that  date  it  was  collected  in  money  at  the  offices  of  delivery, 
and  under  the  old  law  postmasters  were  allowed  60  per  cent,  of  the 
amount  in  the  way  of  compensation ;  but  since  then  it  has  been  prepaid 
at  the  mailing-offices  with  special  adhesive  stamps.  The  offices  of  de- 
livery are  generally  the  smaller  or  fourth  class  offices,  and  the  mailing- 
offices,  at  places  of  publication,  are  mainly  those  of  the  first,  second, 
and  third  classes,  subject  to  presidential  appointment,  and  at  which 
there  had  previously  been  assigned  annual  salaries,  at  a  fixed  amount, 
for  the  two  years  commencing  July  1,  1874.  The  change  thus  deprived 
the  smaller  offices  of  the  commissions  on  second-class  matter,  without 
benefiting  the  larger  ones,  and  had  the  double  efifect  of  decreasing  the 
compensation  of  postmasters  and  of  increasing  the  sales  of  stamps. 
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To  show  what  a  considerably  item  this  is,  it  need  only  be  mentioned  that 
the  amoant  of  postage  collected  on  second-class  matter  daring  the  last 
fiscal  year  was  $1,014,154.27. 

Id  further  support  of  the  argament  advanced,  it  may  be  stated  that 
for  the  six  months  ending  December  31,  1874,  before  the  change  with 
reference  to  second-class  matter  went  into  effect,  it  tooic  31.13  per  centi 
of  the  sales  of  stamps  to  pay  the  compensation  of  postmasters.  This 
wa8at  the  very  commencement  of  the  new  salary  law,  and  before  post- 
masters had  fairly  learned  how  to  take  advantage  of  it. 

In  view  of  the  facts,  I  urgently  recommend  that  the  compensation  of 
postmasters  of  the  foarth  class  be  based  upon  the  basiness  of  their 
respective  offices,  as  ascertained  from  sworn  returns  to  the  Auditor  of 
stamps  canceled. 

STRAWBIDS. 

Daring  the  last  fiscal  year  the  loss  and  annoyance  to  the  Department 
occasioned  by  the  vicious  system  of  "  straw-bids'^  almost  wholly  disap- 
peared. In  all  cases  of  failure  by  bidders  to  execute  contracts  under 
the  law,  and  by  contractors  to  perform  service  in  accordance  with  their 
contracts,  suits  were  promptly  commenced  on  their  bonds  and  pressed 
to  final  judgment.  The  number  of  failures  was  less  than  in  any'other 
year  for  a  long  period  of  time  past,  and  the  loss  to  the  Department 
resulting  therefrom  was  considerably  decreased.  In  fact,  it  may  be 
stated  that  the  failures  were  no  greater  in  number  or  amount  than  would 
naturally  occur  under  the  most  stringent  law  that  could  be  enacted. 

By  the  aid  of  the  law  passed  at  the  late  session  of  Congress  requiring 
the  sureties  on  the  bonds  of  bidders  to  make  sworn  statements,  specify- 
ing the  location,  place  of  record,  and  probable  value,  above  incum- 
brauces,  of  the  real  estate  owned  by  them,  and  imposing  penalties  for 
making  false  statements,  I  am  confident  the  Department  will  be  fully 
protected  against  worthless  bids ;  and  the  other  provisions  of  the  law 
which  direct  the  Postmaster-General,  in  case  a  bidder  fails  to  enter  into 
contract  or  to  commence  performance  of  service,  to  contract  with  any 
person,  whether  a  bidder  or  not,  who  will  perform  the  service  at  the 
lowest  price,  amply  fortify  him  in  his  efforts  to  break  up  a  practice  by 
which  the  "  star  service"  has  so  long  been  at  the  mercy  of  combinations 
formed  for  corrupt  and  fraudulent  purposes.  The  complete  eradication 
of  the  practice  can  only  be  prevented  by  his  failure  to  exercise  the 
authority  with  which  he  is  clothed. 

REDUCTION  OF  PAY  TO   RAILROADS. 

The  cost  of  inland  mail-transportation  by  railroad  was  so  materially 
changed  by  the  legislation  of  Congress,  at  its  last  session,  that  1 4eem 
it  proper  to  call  attention  to  it,  although  it  does  not  belong  to  a  report 
of  the  operations  of  this  Department  during  the  last  fiscal  year. 

By  the  act  of  July  12, 1876,  providing  appropriations  for  the  aervio^ 
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of  the  Post-OflSce  Department  for  the  fiscal  year  ending  June  30,  1877,  a, 
reduction  of  ten  i>er  centum,  to  take  effect  July  1,  1876,  was  required 
from  the  pay  of  railroad  companies  for  carrying  the  mails.  At  that  date 
the  cost  of  such  service  (most  of  it  adjusted  under  the  provisions  of  the 
act  of  March  3,  1873,  a  portion,  however,  only  estimated)  was 
$9,757,546.  A  further  reduction  of  20  per  centum  was  also  provided  for 
by  the  act  of  July,  1876,  from  the  compensation  of  certain  railroad  com- 
panies whose  roads  were  built,  in  whole  or  in  part,  by  the  aid  of  land- 
grants  authorized  by  congressional  legislation. 

At  the  date  of  the  approval  of  said  act  a  number  of  railroad  companies 
were  under  contract,  duly  executed  in  accordance  with  law,  to  carry  the 
mails  during  a  period  not  then  expired,  at  a  rate  of  compensation  which 
had  been  fixed  by  the  provisions  of  the  act  of  March  3,  1873.  Some  of 
these  companies  raised  the  question  as  to  whether  the  reduction  required 
by  the  subsequent  law  could  be  legally  made  from  their  pay  during  the 
period  of  their  contracts,  which  question  was  referred  to  the  Assistant 
Attorney-General  for  the  PostOflice  Department,  who  decided  that  they 
were  not  affected  by  it.  This  question  was,  however,  subsequently  sub- 
mitted to  the  Attorney-General,  whose  opinion  has  not  yet  been  ren- 
dered. 

The  act  of  March  3,  1873,  also  fixed  a  separate  compensation  for  the 
use  of  post-oflBce  cars  furnished  by  the  companies  over  whose  lines  the 
railway-distribution  system  had  been  or  might  be  established,  and  the 
question  was  raised  as  to  whether  the  10  per  cent,  reduction  subse- 
quently provided  for  by  the  act  of  July,  1876,  applied  to  such  compen- 
sation.   It  was  held  that  it  did  not. 

The  pay  of  railroad  companies  under  contract  (which,  under  the  opin- 
ion of  the  Assistant  Attorney-General  for  the  Post-Office  Department, 
as  stated  above,  were  not  affected  by  recent  legislation)  amounted  in 
the  aggregate  to  82,495,646,  leaving  the  sum  of  $7,261,870,  represent- 
ing, at  that  date,  the  pay  of  the  companies  not  uuder  contract.  The  10 
per  cent,  reduction,  amounting  to  §726,187,  applied  to  them.  A  further 
reduction  of  $260,714  was  made  from  the  pay  of  'Mand-graut  railroads,'^ 
so  that  the  cost  of  this  service,  by  the  operation  of  the  act  of  last  July, 
was,  on  the  1st  day  of  July,  1876,  decreased  in  the  sum  of  $986,901. 

« 

,    WITHDRAWAL  OF   FAST-MAIL   TRAINS. 

The  reduction  thus  provided  for  was  met  on  some  of  the  great  trunk- 
lines  by  the  withdrawal  of  the  fast  mail  which  had  been  previously  es- 
tablished. Over  the  New  York  Central  and  Hudson  Kiver,  and  the 
Lake  Shore  and  Michigan  Southern  Eailroads,  an  exclusive  mail-train, 
composed  of  finely  equipped  postal  cars,  which  were  provided  with  all 
the  conveniences  necessary  to  rapid  and  perfect  distribution,  was,  for 
a  few  months,  run  between  New  York  and  Chicago,  on  a  schedule  time 
of  twenty-six  hours  between  those  cities ;  and  over  the  Pennsylvania 
Bailroad  and  its  connecting  lines  a  limited  mail-train,  with  superior  ac- 


REPORT  OF  THE  POSTMASTER-GENERAL.         XXV 

KX)mmodations,  was  ran  between  New  York,  Cincianati,  Indianapolis, 
and  Saint'  Louis ;  the  time  occupied  between  New  York  and  Cincinnati, 
via  Philadelphia,  Harrisburgh,  and  Columbus,  being  twenty- four  hours, 
between  New  York  and  Indianapolis,  twenty-six  hours,  and  between 
l^ewYork  and  Saint  Louis  thirty -three  hours.    These  lines  afforded 
facilities  for  the  transmission  of  mails  from  the  great  commercial  center 
of  the  East  to  all  points  in  the  West  and  Southwest,  hitherto  unknown 
iir  the  history  of  railway  transportation  in  this  country,  and  enabled  the 
Department  to  so  completely  meet  the  demands  upon  it  for  speedy  trans- 
portation that  the  most  sanguine  expectations  of  the  business  communi- 
ties dependent  upon  them  for  postal  supplies  were  more  than  realized. 

It  was  claimed  by  the  railroad  companies  at  the  organization  of  this 
expedited  distribution  system  that  the  rates  of  pay  then  provided  by 
existing  law  were  insufficient  to  compensate  them  for  the  extraordinary 
expense  incurred  in  running  trains  at  such  a  speed,  and  there  is  good 
reason  to  believe  that  they  offered  their  trains  to  the  Department  as  an 
experiment,  out  of  a  spirit  of  enterprise,  rather  than  an  expectation  of 
deriving  immediate  profit  therefrom. 

Serious  embarrassments  have  resulted  from  a  discontinuance  of  these 
fast  lines,  which  have  been  augmented  by  the  refusal  of  the  railroad  com- 
panies to  re-establish  the  incomplete  accommodations  they  had  previ- 
ously furnished.  The  mails  are  now  conveyed  between  the  Atlantic 
seaboard  and  points  in  the  West  and  Southwest  with  less  dispatch,  and 
with  smaller  facilities  for  distribution,  than  were  provided  before  the 
inauguration  of  the  fast- mail  system.  To  be  thus  compelled  to  go  back- 
ward in  the  work  of  insuring  speedy  transmission  and  perfect  delivery 
of  the  important  business  correspondence  of  the  country  is  a  source  of 
mortification  to  all  the  officers  of  this  Department  whose  duties  are 
connected  with  mail- transportation.  Instead  of  retrograding,  the  mail 
system  ought  to  soon  attain  such  perfection  as  to  insure  the  transporta- 
tion of  letters,  and  all  other  matter  not  too  bulky,  from  one  important 
point  to  another  wjthin  the  time  required  to  convey  passengers  between 
the  same  points  over  the  speediest  lines  of  communication. 

The  law  of  Congress  which  required  a  reduction  in  the  pay  of  railroad 
companies  for  carrying  the  mails,  also  authorized  the  appointment  of  a 
commission  of  three  skilled  and  competent  persons  to  investigate  the 
whole  subject  of  mail-transportation  by  railroad,  with  a  view  to  making 
their  report  the  basis  of  future  legislation.  The  three  gentlemen  desig- 
nated by  you  for  that  mission  entered  on  their  work  about  the  first  of 
last  August,  since  which  time  they  have  visited  all  the  large  cities  and 
important  railroad  centers  of  the  United  States,  and  conferred  with  the 
managers  of  the  leading  railroad  lines,  and  also  with  intelligent  men, 
representing  the  main  business  interests  at  each  point.  They  seem  to 
have  been  patient  and  impartial  in  collecting  information,  which  will,  no 
doubt,  throw  much  light  on  the  difficult  question  of  determining  the 
proper  mode  of  compensating  railroad  companies  for  carrying  the  maiU^ 
and  the  rates  of  pay  which  ought  to  be  fixed  for  this  service. 
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I  have  carefally  avoided  any  expression  of  opinion,  the  presentation 
of  any  theory,  or  the  tender  of  any  advice,  which  could,  in  the  most 
remote  manner,  influence  the  judgment  of  this  commission;  but  I  can 
now,  with  entire  propriety,  recommend  that  whatever  legislation  may 
result  from  their  investigations  shall  definitely  prescribe  flxed  rates  of 
mail  pay  for  this  service,  leaving  nothing  open  to  the  descretion  of  the 
Postmaster-General ;  and  that  the  execution  of  written  contracts  by  rail- 
road companies  shall  be  required  as  a  condition  of  payment  for  the  serv- 
ice which  they  perform.  Less  than  one-flfth  of  the  railroad  service  of 
the  country  has  been,  as  a  general  rule,  covered  by  written  contracts, 
and  innumerable  complaints,  misconstructions,  and  difficulties  have 
grown  out  of  this  loose  way  of  doing  a  business  which  annually  amounts 
to  millions  of  dollars. 

INTERFERENGE  WITH  POSTAL  OFFICERS  AND  EMPLOYES. 

Indefinite  information  has  occasionally  been  communicated  to  this 
Department  of  the  threatened  violence  to  persons  employed  by  it  in 
some  of  the  States  because  of  their  political  opinions  and  party  associa- 
tions. A  few  postmasters  in  the  Southern  States  have  expressed  great 
apprehension  of  their  personal  safety  on  account  of  their  connection 
with  the  postal  service,  and  have  specially  requested  that  their  reports 
of  apprehended  danger  should  not  be  made  public,  lest  it  should  result 
in  the  loss  of  their  lives.  But  no  positive  testimony  of  actual  interfer- 
ence with  such  officers  or  employes  while  in  the  discharge  of  their  offi- 
cial duties  has  been  submitted,  except  in  the  case  of  a  mail-messenger 
at  Spartanburgh,  in  the  State  of  South  Carolina,  who  reported  through 
one  of  the  officers  of  the  Department  that  he  had  been  violently  driven 
away  while  in  charge  of  the  mails,  on  account  of  his  ^^  political  affilia- 
tions." The  representations  of  this  messenger  were  referred  to  an  assist- 
ant superintendent  of  the  railway  mail-service  for  confirmation  of  their 
correctness,  who  responded  that  the  messenger  had  disappeared  from 
his  post  of  duty,  leaving  his  work  to  be  performed  by  a  substitute. 

What  the  "  affiliations ''  of  this  employ^  were,  does  not  appear  from 
his  statement  or  that  of  the  officer  who  investigated  the  case,  but  the 
fact  of  his  having  been  improperly  interrupted  in  the  performance  of  his 
duties  seems  to  have  been  corroborated  by  his  disappearance  immedi- 
ately thereafter.  I  refer  to  this  case  because,  in  my  judgment,  it  is  suf- 
ficiently suggestive  to  justify  me  in  recommending  that  a  more  severe 
punishment  should  be  provided  for  the  offense  of  assaulting  any  person 
in  charge  of  the  mails,  or  of  retarding  or  otherwise  obstructing  them  by 
threats  of  personal  injury. 

TRANSIT  CHARGES  ON  BRITISH  CLOSED  MAILS. 

A  special  arrangement  has  been  concluded  with  the  general  post-office 
of  the  United  Kingdom  of  Great  Britain  and  Ireland,  a  copy  of  which  is 
appended,  fixing  the  rates  of  territorial  transit  charges  on  the  British 
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closed  mails  conveyed  across  the  American  continent  between  Boston 

or  ^ew  York  and  San  Francisco  at  6  francs  per  kilogram  of  letters,  and 

2  francs  per  kilogram  of  newspapers,  other  printed  matter  and  patterns, 

and  samples  of  merchandise.    The  British  and  Australian  mails  which 

are  now  forwarded  by  the  way  of  the  tJnited  States  are  of  great  bulk  and 

weight,  averaging  about  12  tons  per  month  ;  and  as  the  transit  charges 

thereon,  accounted  for  under  the  provisions  of  the  postal  convention  of 

November  7-24, 1868,  were  wholly  insufficient  to  defray  the  actual  cost 

to  this  Department  of  their  transportation  by  rail  between  New  York 

and  San  Francisco,  it  became  necessary,  in  order  to  save  the  revenues 

of  this  Department  from  the  heavy  losses  incurred  on  account  of  their 

transmission  across  our  territory,  to  increase  these  transit  charges  to  the 

amounts  agreed  upon  in  this  arrangement. 

POSTAL  DEFIOIENGIES. 

A  very  gratifying  result  is  presented  in  the  fact  that  the  deficiency  of 

this  Department  during  the  last  fiscal  year  was  reduced  to  $4,081,790.18, 

as  against  $6,169,938.88  of  the  preceding  year.    The  difference  can  be 

traced  to  the  large  increase  in  its  ordinary  receipts,  (which  greatly 

exceeded  the  estimates  therefor,)  and  a  slight  decrease  in  its  expend- 

itares.    The  growth  of  the  service  in  all  of  its  branches,  as  will  be  seen 

by  reference  to  the  tables  in  the  appendix,  has  substantially  kept  pace 

with  the  increase  of  former  years.    The  additional  miles  of  service 

established  equal  or  exceed  the  number  added  during  any  one  year 

for  several  years  past ;  the  decrease  in  the  proportional  cost  thereof 

having  resulted  from  the  low  rates  at  which  the  new  service  put  into 

operation  at  the  commencement  of  the  fiscal  year  was  let.    The  bids  on 

nearly  all  the  routes  were  lower  than  they  had  ranged  for  similar  service 

for  many  preceding  years,  and  the  rigid  enforcement  of  the  law  against 

the  few  bidders  and  contractors  who  failed  had  the  effect  to  induce 

others  to  execute  their  obligations. 

It  will  be  instructive  to  study  the  variance  in  the  percentage  of 
increase  and  decrease  in  the  receipts,  expenditures,  and  deficiencies  of 
the  postal  service  for  the  last  seven  years.  Its  ordinary  revenues  have 
advanced  beyond  its  expenses,  as  will  more  satisfactorily  appear  from 
the  figures  given  below : 

Tbe  ordinary  receipts  for  the  year  ended  Jone  30,  1876,  were |28, 644, 197  50 

For  the  year  ended  Jone  30, 1869,  they  amounted  to 18,344,510  72 


Showing  an  increaae  of 10,299,686  78 

It  will  thus  be  seen  that  in  seven  years  the  receipts  have  increased 
56.14  per  cent.,  or  at  an  average  of  over  8  per  cent,  per  year. 
For  the  same  years  the  expenditures  were  as  follows : 

For  the  year  ended  June  30, 1876 $33,263,487  58 

For  the  year  ended  June  30, 1869 23,698, 131  50 


Showing  an  increase  of • 9,^^,^!^^ 
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The  increase  in  the  expenditures  for  the  entire  period  is  40.38  per  cent., 
or  at  an  average  rate  of  aboat  5.50  per  cent,  per  year. 
For  the  same  years  the  deficiency  in  tUe  revenues  were  as  follows : 

For  the  year  ended  June  30,  1876 $4,619,290  OB 

For  the  year  ended  Jane  30, 18C9 5, 353. 620  78 

Showing  a  decrease  of  deficiency  of 734,330  70 

A  decrease  of  deficiency  of  13.71  per  cent,  or  at  an  average  rate  ot 
nearly  2  per  cent,  per  annam. 

If  a  corresponding  ratio  of  percentage  in  receipts  and  expenditures 
shall  be  steadily  maintained  in  future  years,  there  is  reason  to  believe 
the  postal  service  will  cease  to  be  a  burden  on  the  general  treasury.  It 
cannot,  however,  be  speedily  brought  to  a  self-sustaining  basis ;  it  must 
reach  that  point  by  slow  marches,  with  the  aid  of  wise  administration 
and  judicious  economy.  Whatever  theories  may  be  advanced  to  relieve 
it  of  chronic  deficiencies,  they  must  yield  to  the  ever-present  necessity 
of  supplying  abundant  mails  for  the  whole  country  by  liberal  appropria- 
tions and  reasonable  expenditures.  The  public  would  condemn  the  ex- 
periment of  higher  rates  of  postage  in  the  attempt  to  acquire  greater 
revenues,  and  the  experiment  itself  would  fail  of  its  object;  while  a 
limited  and  stinted  service  would  provoke  criticism  and  general  com- 
plaint. It  is  apparent,  therefore,  that  such  revenues  as  are  essential  to 
make  the  Department  self-supporting  cannot  be  obtained  from  increased 
rates  of  postage ;  they  can  only  come  from  active,  intelligent,  and  pros- 
perous communities,  evenly  and  thickly  scattered  over  the  several 
States  and  Territories.  Extravagant  outlays,  even  for  frequent  mails, 
would  not  challenge  public  approval,  but  no  condemnation  would  fol- 
low wise  expenditures  for  rapid,  safe,  and  frequent  mail  communication 
between  our  widely-separated  sections  of  country.  The  fact  that  in  only 
seven  of  the  States  and  two  Territories  the  receipts  equal  the  expendi- 
tures, is  suflScient  to  show  that  a  long  time  must  elapse  before  the  re- 
mainder will  be  able  to  bear  their  share  of  a  self-sustaining  service.  So 
long  as  the  Post-Office  Department  must  follow  the  pioneer  to  the  re- 
motest settlements,  and  put  him  in  communication  with  the  centers  of 
trade  and  business,  and  also  carry  the  mails  to  towns  and  cities  in  the 
first  years  of  their  existence  as  frequently  as  they  are  conveyed  to^ 
those  of  larger  population  and  more  matured  growth,  so  long  the  gen- 
eral treasury  will  probably  have  to  bear  a  part  of  the  cost.  When  our 
new  States  and  Territories  shall  become  more  populous,  and  our 
inexhaustible  resources  more  generally  developed,  the  earnings  of  the 
Department  will  be  more  than  sufficient  to  defray  its  expenses. 
Very  respectfully,  your  obedient  servant, 

JAS.  K  TYNER, 

Postmdster-  OeneraL 
The  President. 
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Xo.  1. — Estimates  for  expenditures  for  the  fiscal  year  ending  June  30, 1878. 

Office  of  tbe  Postmaster-General : 

Mail  depredations  and  special  agents $160, 000  00 

Advertising 92,500  00 

PrepsratioQ  and  pablication  of  post-roate  maps 30, 000  00 

Miscellaneous  items  in  the  office  of  the  Postmaster-Gen- 
eral   1,500  00 

Total 1284,000  00 

Under  First  Assistant  Postmaster-General : 

Compensation  to  postmasters 7,500,000  00 

Clerks  in  post-offices 3,700,000  00 

Letter-carriers 2,100,000  00 

Wrapping-paper 25,000  00 

Twine 55,000  00 

Marking  and  rating  stamps 10,000  00 

Letter-balances  and  scales 6,000  00 

Rent,  fuel,  and  light 450,000  00 

Offioe-fnrnitnre 30,000  00 

Stationery 55,000  00 

Miscellaneoos  and  incidental  items 145, 000  00 

TotAl 14,076,000  00 

Under  tbe  Second  Assistant  Postmaster-General : 

Inland  transportation,  railroad 10, 230, 745  00 

Inland  transportation ,  other  than  railroad 6, 237, 993  00 

Railway  posf-office  clerks •..     1,355,040  00 

Bi>ate-agent8 1,071,000  00 

Mail-route  messengers 161, 175  00 

Local  agents 114,450  00 

Mail-messengers , '      704,025  00 

^lail  locks  and  keys 20,000  00 

Mail-bags  and  mail-bag  catchers 225,000  00 

Total 20,119,428  00 

Under  the  Third  Assistant  Postmaster-General: 

Postage-stamps 150,747  48 

Expenses  of  agency 8,100  00 

Stamped  envelopes  and  newspaper- wrappers 616, 635  39 

Expenses  of  agency 16,300  00 

Postal  cards .* 303,771  56 

Expenses  of  agency '    7, 300  00 

R«gistered-pacKage  envelopes,  locks,  and  seals 40,000  00 

Post-office  and  dead-letter  envelopes 42,150  00 

Ship,  steamboat,  and  way  letters 7, 500  00 

Engraving,  printing,  and  binding  drafts  and  warrants. ..  1, 500  00 

Total ^ 1,194,004  43 

Under  the  Superintendent  of  Foreign  Mails : 

Transportation  of  foreign  mails 250,000  00 

Balance  due  foreign  countries,  including  the  United  States 
portion  of  the  expense  of  the  international  office  organ- 
ized under  the  provisions  of  article  15  of  the  general 
postal  union  treaty,  concluded  at  Berne  October  9, 
1^4 50,000  00 

Total 300,000  00 

Official  stamps  and  stamped  envelopes  for  the  use  of  the  Post-Office  De- 
partment cfnring  the  year »....        7^,00^  ^ 

Tota]  estimated  expenditnrea ^,7^,4*2^  \^ 

1  P  O 
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Amoant  which  will  be  provided  by  the  Department  from  ita  own  revenae 
accruing  from  postages  and  other  sources,  estimated $30, 645, 165  00 

Excess  of  expenditures  to  be  provided  for  by  appropriation  out  of  the 
general  Treasury 6,078,267  43 

•  EDWARD  W.  BARBER, 

Third  Assistant  Postmaster- Genei'aL 


Post-Office  Department,  Appointment  Office, 

Washington^  B.  C,  November  4,  1876. 

Sir  :  Agreeably  to  your  request,  I  submit  herewith  estimates  of  the 
appropriations  necessary  for  the  fiscal  year  euding  June  30, 1878,  under 
the  following  heads,  viz : 

For  compensation  to  postmasters $7, 500, 000 

For  clerks  in  post-offices 3,700,000 

For  letter-carriers .♦..  2,100,000 

For  wrapping-paper 25, 000 

For  twine 55,000 

For  marking  and  rating  stamps 10,  000 

For  letter  balances  and  scales 6,000 

For  rent,  fuel,  and  light •. 450,000 

For  office-furniture 30,000 

For  stationery 55,000 

For  miscellaneous  and  incidental  items 145, 000 

Making  in  the  aggregate 14,076,000 

These  estimates  are  believed  to  be  as  low  as  the  requirements  of  the 
service  will  permit,  and,  in  the  estimation  of  this  office,  leave  but  a  very 
small  margin  out  of  which  to  provide  for  the  constant  demand  in  all 
parts  of  the  country  for  increased  postal  facilities.  In  view  of  the  lim- 
ited appropriations  for  the  present  fiscal  year,  the  Department  has  felt 
constrained  to  deny,  from  the  necessities  of  the  case,  many  extensions 
of  the  service  which  seemed  in  themselves  both  proper  and  reasonable ; 
but  the  further  continuance  of  this  policy  is  believed  to  be  unwise  and 
detrimental  to  the  best  interests  of  any  country  wbose  development  in 
other  respects  shows  such  marked  and  rapid  progress  as  the  United 
States. 

Accompanying  this  is  a  tabular  statement,  marked  "A,''  giving  more 
definite  information. 

Yours,  very  respectfully, 

JAMES  H.  MARK, 
Acting  First  Assistant  Postmaster- Oeiieral, 
Hon.  E.  W.  Barber, 

Third  Assistant  Postmaster-Oene^'al, 


REPORT    OF   THE    POSTMASTER-GENERAL. 


n  ft 

r 

••  3     . 

S  *o 


*5k 

<  «  ;j 

*  *•« 

^  e 
"*      •• 

iS  — ^ 

•   «i    « 
2   »   '^ 

.*"  j: 

e  ?  « 

!^- 

5  a  « 


<^ 


Q 


a 
a 


n$ionwS^9t9iSS 


•9181 
'OC  ©nnf  pepaa 
JV9.C  ivo«9  9m 
Sapnp    papaadx^ 


^o 


8 


-  OJ  o  —  o 


s: 


«  © 

no 

ot  n  (o 
i-i  «r  r- 


^5  a       -^ 


a  at  S  &•  3 
^  C      «- 

5-5  «  ©  o  . 


"VOt^OO     'OOOOQ 

-^ >* o o o    'os^oon 
t-ic<doo    io««QOrf 


-piia  jv<)A'   ptaeg 


§8 

oo 


g|S: 

O  O  O  ' 


-OOi 


©  ei  lO  .M     ii?5 «  o  f 


'1191 
'OC  axinf  Smpiia 

joj  aoi)€U(Iojddy 


©©©oo©oo 

Jgiiggss 


SSS'-'^SSS?^ 


« 


*H  t-  © 

•         ■        • 


So 

•        • 

o© 


« 


© 
© 


•?1>3T  'OG  *anf  Sai 
-puo  a«di!  (Basij 
9qi    joj   9)euii)e3 


I© 


4» 


•91RI 
'OC  iixmp  papaa 
aiMA  i«o«ij  aqi 
joj  ao{)«udojady 


©  ©o  © 


Si 

o© 


©- 


•O  O  O  «  ' 
•NO  ^ 


'ri?.*^ 


»ft 


WW 


s 

5 


t>  «■  h 

O  9  O 


h  »<  «■  h 

o  o  o,o 


t>  t>  h  h 

o  c  c  © 


"2 


00 

© 


© 
© 
© 

© 

© 


© 

CO 


OD 
© 


s 


© 

© 


© 

s 


REPORT   OF   THE    POSTMASTER-GENERAL. 


Post-Office  Department, 
Office  of  the  Second  Assistant  Postmaster-General, 

WaMngtoTij  D.  C,  October  27,  1876.. 

Sir  :  At  the  close  of  the  last  fiscal  year,  June  30, 1876,  the  annual 
cost  of  inland  mail  transportation  was  as  follows,  viz  : 

On  912  railroad>routc8,  aggregating  72,348  miles  in  length $9, 543, 134 

On  88  steamboat-rontes,  aggregating  14,883  miles  in  length 606, 465 

On  8,003  other  routes,  designated  as  ^'  star  routes,'^  aggregating  194,567 
miles  in  length 5,051,541 

Total  cost 15,^^01,140 

Compared  with  the  state  of  the  service  at  the  close  of  the  preceding 
year,  the  railroad-routes  showed  an  increase  of  41  in  number,  of  2,265 
miles  in  aggregate  length,  and  of  $326,616  in  annual  cost ;  the  steam- 
boat-routes a  decrease  of  1  in  number,  of  905  miles  in  aggregate  length, 
and  of  $77,665  in  annual  cost ;  and  the  ^'  star  routes  ^  an  increase  of  680  in 
number  and  2,565  miles  in  aggregate  length,  and  a  decrease  of  $402,180 
in  annual  cost.  Taken  together,  the  increase  in  the  number  of  routes 
was  720,  and  in  the  aggregate  length  3,925  miles,  and  the  decrease  in 
annual  cost  $152,229. 

By  the  act  of  July  12,  1876,  making  appropriations  for  the  service 
of  the  Post-Office  Department  for  the  fiscal  year  ending  June  30,  1877, 
the  Postmaster-General  is  directed  in  the  first  section  to  reduce  the  com- 
pensation to  be  paid  from  and  after  July  1, 1876,  for  the  transportation 
of  mails  on  railroad-routes  ten  per  centum  from  the  rates  fixed  and  al- 
lowed "  on  the  basis  of  the  average  weight^  by  the  first  section  of  the 
act  of  March  3, 1873.  And  the  thirteenth  section  of  the  act  of  July  12, 
1876,  provides  "  that  railroad  companies  whose  railroad  was  constructed 
in  whole  or  in  part  by  a  land-grant  made  by  Congress  on  the  condition 
that  the  mails  should  be  transported  over  their  road  at  such  price  as 
Congress  should  by  law  direct  shall  receive  only  eighty  per  centum  of 
the  compensation  authorized  by  this  act."  According  to  the  advice  of 
the  law-officers  of  the  Government,  the  ten  per  centum  reduction  is  not 
applicable  to  the  compensation  for  railroad  mail-service  performed  under 
contracts  made  in  due  form  of  law,  or  to  allowances  for  railway  post- 
office  cars,  mail-messenger  service,  side  service,  or  ferriage. 

As  above  shown,  the  annual  cost  of  mail  transportation  on  railroad- 
routes  at  the  close  of  the  last  fiscal  year  was  $9,543,134.  By  the  re-ad- 
justment of  the  rates  of  pay  under  the  act  of  March  3, 1873,  on  the  basis  of 
new  returns  of  the  amount  and  character  of  the  service,  on  routes  chiefly 
in  States  in  which  a  new  contract  term  began  with  the  current  fiscal 
year,  the  annual  coat  of  the  service  from  July  1, 1876,  would  have  been 
$9,757,546.  Of  this  amount  the  sum  of  $2,495,676  is  not  subject  to*  the 
ten  per  cent,  reduction  ordered  by  the  first  section  of  the  act  of  July  12, 
1876,  being  composed  of  the  items  decided  by  the  law-officers  to  be  ex- 
empt, as  above  stated.  The  amount  of  the  ten  per  cent,  reduction  cast 
on  the  remaining  $7,261,870,  is,  therefore,  $726,187. 

The  amount  of  pay  suoject  to  the  reduction  required  by  the  thirteenth 
section  of  the  act  of  July  12, 1876,  is  $1,303,572,  composed  of  the  com- 
pensation on  land-grant  roads,  whether  under  contract  or  otherwise,  the 
law-officers  having  advised  that  the  contracts  did  not  constitute  a  ground 
of  exemption  from  the  operation  of  the  thirteenth  section.  The  amount 
of  the  reduction  under  that  section,  therefore,  is  8260,714. 
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The  reductions  under  the  two  sections  amou^nting  to  $986,901,  the  cost 
of  the  service,  after  deducting  this  amount,  is,  for  the  first  quarter  of  the 
carrent  fiscal  year,  at  the  rate  of  $8,770,645  per  annum. 

The  appropriation  made  by  the  act  of  July  12, 1876,  for  the 
year  ending  June  30, 1877,  for  transportation  by  railroad 
being $9, 100, 000 

And  the  present  annual  cost  as  reduced  under  the  act. . .      8, 770, 645 

There  remains  for  new  service  and  for  increase  of  cost  by 

further  re-adjustment  for  the  year  the  sum  of 329, 355 

This  state  of  facts  has  but  just  been  ascertained,  the  examination  and 
decision  of  legal  questions  raised  by  the  new  legislation  embodied  in 
the  act  of  July  12,  1876,  as  well  as  the  numerous  and  complex  calcula- 
tions which  it  rendered  necessary,  having  caused  delay.  The  determina- 
tion to  decline  establishing  new  railroad-service,  adopted  while  the 
means  of  defraying  increased  expense  were  not  apparent,  may  now  be 
relaxed. 

Estimates  of  the  amounts  of  money  necessary  to  be  appropriated  for 
inland-mail  transportation  and  items  incident  thereto  for  the  fiscal  year 
ending  June  30,  1878,  are  presented  herewith,  in  tabular  form.  Follow- 
ing the  form  of  the  appropriation  for  the  present  year,  separate  esti- 
mates are  made  for  transportation  by  railroad  and  by  routes  other 
than  railroad.  The  table  shows  the  cost  for  1875  and  1876,  and  the  ap- 
propriation for  1877,  with  the  per  centum  increase  and  decrease  of  cost 
for  1876  compared  with  that  for  1875,  and  of  the  appropriation  for  1877 
compared  with  the  cost  for  1876.  The  increase  of  the  cost  of  railroad 
transportation  for  1876  over  1875  is  3.54  per  cent. ;  and  the  decrease  of 
the  appropriation  for  the  same  purpose  for  1877,  compared  with  the  cost 
for  1876,  is  4.64  per  cent.  The  cost  for  1877,  at  the  rate  of  increase  for 
1876  over  1875,  3.54  per  cent.,  apart  from  the  reductions  ordered  by  act 
of  July  12,  1876,  would  be  $9,880,960.  The  estimate  for  1878  is  set 
down,  at  the  same  rate  of  increase,  at  $10,230,745,  the  reductions  or- 
dered by  the  recent  act  being  regarded  as  temporary,  inasmuch  as  the 
act  itself  authorizes  the  appointment  of  a  commission  to  '^examine  into 
the  subject  of  transportation  of  the  mails  by  railroad  companies  and 
report  to  Congress  at  the  commencement  of  its  next  session  such  rules 
and  regulations  for  such  transportation  and  rates  of  compensation  there- 
for as  shall  in  their  opinion  be  just  and  expedient,  and  enable  the  De- 
partment to  fulfill  the  required  and  necessary  service  for  the  public." 

The  cost  of  transportation  on  other  than  railroad-routes  for  1876  was 
i5,658,006.  Estimating  the  cost  for  1877  at  an  increase  of  5  per  cent., 
the  amount  would  be  $5,940,946.  At  the  same  rate  of  increase,  the  esti- 
mate for  1878  is  set  down  at  86,237,993.  This  is  deemed  sufficient  for 
the  probable  requirements  of  the  service,  though  the  sum  is  $499,858 
leSvS  than  the  appropriation  for  the  current  year. 

Uniting  the  amounts  named  for  railroad  routes,  $10,230,745,  and  for 
routes  other  than  railroad,  $6,237,993,  the  aggregate  estimate  for  inland 
transportation  for  1878  is  $16,468,738,  less,  by  $1,079,262,  than  the 
amount  appropriated  for  1876  and  estimated  for  1877,  which  was 
8l7,;>48,000,  and  only  $630,887  more  than  the  appropriation  for  the  two 
items  for  the  current  year,  $9,100,000  for  railroad  and  $6,737,851  for 
other  routes,  making  together  $16,837,851. 

The  estimate  for  1878  for  railway  post-office  clerks  is  $1,355,040;  for 
roate-agents,  $1,071,000  J  for  mail-route  messengers,  8161,175  ;  and  for 
local  agents,  $114,450.    For  a  statement  of  the  consideraliou^  ^\i\e\i 


6  REPORT   OP   THE   POSTMASTER-GENERAL. 

have  led  to  the  presentation  of  these  figures,  I  beg  leave  to  refer  to  the 
accompanying  letter  from  the  general  superintendent  of  railway  mail 
service. 

The  estimate  for  mail-messenger  service  for  1878  is  put  at  $704,025, 
an  increase  of  5  per  cent,  on  the  appropriation  for  the  current  year, 
which  it  is  anticipated  the  natural  growth  of  the  service  will  require. 
The  increase  of  the  cost  for  1876  over  1875  was  5.54  per  cent. 

The  estimate  for  mail  locks  and  keys  for  1878  is  $20,000,  the  amount 
appropriated  for  the  current  year.  And  for  mail-bags  and  mail-bag 
catchers  the  estimate  for  1878  is  $225,000,  an  excess  of  $50,000  over 
the  appropriation  for  the  current  year.-  That  appropriation  is  $25,000 
less  than  the  estimate  made  by  the  Department  for  the  year,  and  will, 
it  is  believed,  fall  short  by  that  amount  of  meeting  the  actual  needs  of 
the  service,  rendering  necessary  for  tbe  next  year  the  increased  amount 
here  stated. 

By  reference  to  Table  G,  prepared  for  the  appendix  to  your  annual 
report,  it  will  be  seen  that  the  total  number  of  new  mail-bags  purchased 
and  put  into  the  service  during  the  year  1876  was  103,794,  of  which 
22,814  were  locked  pouches  and  bags,  used  chiefly  for  letters,  and  80,980 
tied  sacks,  (canvas,)  used  exclusively  for  printed  and  third-class  matter. 
This  was  an  increase  over  the  preceding  year  of  10,264  locked  pouches  and 
bags  and  13,314  tied  sacks.  This  increase  was  largely  occasioned  by  the 
extension  of  service  on  railway-routes,  the  increased  frequency  and  ex- 
pedition of  the  mails,  the  establishment  of  the  through  registered-mail 
system,  and  the  increased  bulk  of  printed  and  third-class  mail-nratter. 
The  growth  of  the  railway  mail-service  will  continue  to  increase  this 
it«m  of  expense  to  the  Department.  But  while  the  expenditure  for  new 
mail-bags  was  thus  increased,  there  was  an  extraordinary  decrease  of 
the  aggregate  cost  of  repairs,  caused  by  a  radical  reform  in  the  method 
of  having  such  work  done.  Under  a  practice  which  was  established  by 
postal  regulation,  and  which  had  prevailed  for  more  than  thirty  years, 
damaged  mail-bags,  collected  in  nearly  all  the  principal  cities,  were  given 
out  from  the  post-offices  for  repairs  by  special  contract.  The  aggregate 
cost  under  that  system,  however  inconsiderable  for  a  time  after  its  in- 
ception, gradually  increased  with  the  growth  of  the  mail-service  until 
at  length  it  assumed  such  magnitude  as  to  call  for  investigation  and 
correction.  This  investigation  was  made  by  yourself  while  at  the  head 
of  this  bureau,  and  the  plan  now  in  operation  devised.  This  system 
abolishes  entirely  the  old  contract  system,  and  concentrates  all  the 
damaged  mail-bags  at  the  several  depositories  in  the  post-offices  at  New 
York,  Washington,  Indianapolis,  Saint  Louis,  and  Chicago.  In  these 
post-offices  repair-shops  are  established,  and  the  needful  operatives  are 
employed  by  the  postmasters  at  fixed  wages  to  repair,  under  the  super- 
vision of  skilled  foremen,  all  the  mail-bags  of  every  description  re- 
quiring repairs.  The  material  of  bags  too  old  and  damaged  for  judicious 
repairs  is  utilized  to  such  an  extent  that  small  outlays  are  required  for 
new  material.  The  cost  of  tools  is  also  comparatively  small.  Under 
this  system  the  total  cost  of  such  repairs  during  the  year  was  only 
$30,161.92.  During  the  preceding  year,  under  the  old  system,  the  cost 
of  repairs  was  $92,419.95. 

Tables  herewith  show  the  contracts  in  operation  on  the  30th  June, 
1876,  for  mail-bags,  mail-bag  catchers,  and  mail  locks  and  keys,  with  the 
name  and  residence  of  each  contractor,  the  term  of  contract,  and  the 
price  paid  for  each  article  of  every  size  and  kind. 

The  increased  appropriation  asked  for  in  the  item  of  mail-bags  and 
mail-bag  catchers  is  due  to  the  probable  increase  in  the  railway  mail- 
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« 

service.  New  lines  of  railway  are  completed  and  approaching  comple- 
tioQ<,  and  each  one  largely  increases  the  number  of  mail-bags  and  catchers 
necessary  to  conduct  the  service. 

The  aggregate  estimate  for  J.878  for  inland  transportation  and  the 
items  incident  thereto  will  be  found  to  be  $20,119,428,  against  an  appro- 
priation for  the  current  year  of  $19,163,351 — an  increase  of  only  $956,077, 
or  a  little  under  5  per  cent 

I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

THOS.  J.  BRADY, 
Second  Assistant  Postmaster- OeyieraL 
Hon.  James  N.  Tyneb, 

Postmaster'  General. 
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10  REPORT    OP   THE   POSTMASTER-GENERAL. 

Post-Office  Department, 
Office  of  Third  Assistant  Postmaster-General, 

WdshingtoUy  D.  C,  November  11, 1876. 

Sir  :  Herewith  I  have  the  honor  to  submit  the  following  tables: 

1.  Estimate  of  the  expenditures  and  revenues  of  the  Post-Office  De- 
partment for  the  fiscal  year  ending  June  30,  1878. 

2.  Estimate  of  the  indebtedness  of  the  Department  for  the  past  two 
fiscal  years,  not  yet  adjusted. 

3.  Receipts  and  expenditures  for  the  fiscal  year  ended  June  30,  1876, 
compared  with  the  two  preceding  years. 

4.  Receipts  and  disbursements  on  account  of  the  Post-Office  Depart- 
ment at  Treasury  depositories. 

5.  Receipts  and  disbursements  at  Post  Office  depositories. 

6  and  7.  Number  and  value  of  postage-stamps,  stamped  envelopes, 
newspaper-wrappers,  and  postal  cards  issued  during  the  year. 

8.  Number  and  value  of  official  postage-stamps,  stamped  envelopes, 
and  wrappers  furnished  the  different  Executive  Departments  during  the 
year. 

9.  Statement  showing  increase  in  issues  of  postage-stamps,  stamped 
envelopes,  newspaper-wrappers,  and  postal  cards,  of  all  kinds. 

10.  Number  and  value  of  dead  letters  received  and  disposed  of  at 
Dead-Letter  Office  during  the  year. 

11.  Statement  showing  classification  and  disposition  of  letters  con- 
taining valuable  inclosures  received  at  Dead-Letter  Office  during  the 
year. 

12.  Statement  showing  number,  contents,  and  disposition  of  regis- 
tered letters  received  at  Dead-Letter  Office  during  the  year. 

13.  Number  of  registered  letters  sent  through  the  mails,  with  amount 
of  fees  collected  thereon,  in  each  State  and  Territory  during  the  year. 

explanation  of  estimates. 

Your  attention  is  respectfully  invited  to  the  following  detailed  state- 
ment touching  the  appropriations  asked  for  by  this  bureau : 

adhesive  postage-stamps. 

Tbe  namber  of  ordinary  postage-stampB  issaed  dariDg  the  fiscal  year  ended 

June  30,  1876,  was 698,799,090 

Add  10  per  cent.,  being  about  the  average  yearly  rate  of  increase 69, 879. 909 

Gives  estimated  issue  of  ordinary  stamps  for  fiscal  vear  ending  June  30, 

1877 • ". 768,678,999 

Add  10  per  cent.,  as  before.. - 76,867,899 

Gives  estimated  issue  of  ordinary  stamps  for  fiscal  year  ending  June  30, 

1878 845,546,898 

Cost  of  manufacturing  that  number  at  present  contract  price,  14.99  cents 
per  thousand §126,747  48 

Add  estimated  cost  of  manufacturing  official  stamps,  and  also  of  manufac- 
turing the  newspaper  and  periodical  stamps  required  by  act  of  Congress 


V, 


approved  June  23, 1874 24,000  00 

Gives  estimated  total  cost  of  manufacturing  adhesive  postage-stamps  dur- 
ing fiscal  year  ending  June  30,  1878 150,747  48 

In  the  foregoing  estimate  the  issues  of  ordinary  stamps,  the  average 
annual  rate  of  increase,  and  the  present  contract  rates,  are  taken  as  the 
best  basis  of  calculation  to  be  oJL)tained. 

It  18  not  expected  that  there  will  be  a  great  increase,  if  any,  in  the 


REPORT   OF   THE   POSTMASTER-GEXERAL.  11 

issaes  of  official  stamps  and  newspaper  and  periodical  stamps,  and  ac- 
cordingly the  estimate  is  fixed  at  tbe  same  amount  ($24,000)  as  in  the 
appropriation  for  the  current  fiscal  year.  The  contracts  for  manufac- 
turing stamps  will  expire  on  the  1st  May,  1877,  but  under  anew  contract 
there  will  not  probably  be  any  material  deviation  from  present  rates. 

POSTAGE-STAMP  AGENCY. 
Forpay  of  agent  and  assistantstodistributestamps,  and  expenses  of  tbe  agency..  $8, 100 

This  estimate  exceeds  the  present  appropriation  by  $1,200,  whicjh 
anioant  is  intended  for  the  employment  of  an  additional  clerk.  During 
the  past  three  years  the  number  of  requisitions  for  postage-stamps  has 
increased  more  than  57  per  cent.,  reaching  150,284  during  the  last  fiscal 
year,  from  95,377  during  the  fiscal  year  ending  June  30, 1873 ;  and  addi- 
tional clerical  assistance  has  become  absolutely  essential  to  the  proper 
discharge  of  the  business  of  the  agency.  The  present  force  consists  of 
an  agent  at  a  salary  of  $2,500  per  annum,  and  two  clerks  at  salaries  of 
11,800  and  $1,600,  respectively. 

The  item  "  for  expenses  of  agency"  is  for  the  purchase  of  stationery 
and  furniture,  and  for  the  necessary  expenses  of  officers  and  agents 
while  employed  in  inspecting  the  manufactory  and  making  investiga- 
tions connected  with  the  issue  of  postage-stamps.  The  amount  included 
for  these  purposes  ($1,000)  is  the  same  as  in  the  present  appropriation, 
no  increase  being  deemed  necessary. 

ORDINARY  AND   OFFICIAL  STAMPED  ENVELOPES  AND  WRAPPERS. 

Thecoetof  stamped  envelopes  and  newspaper- wrappers,  both  ordinary 
aud  official,  issued  daring  tbe  year  ended  June  30,  1876,  at  present  cou- 
tract  prices,  was $4*28,219  03 

Add  20  per  cent,  for  increase 85,643  80 

Gi^es  estimated  cost  for  year  ending  Jane  30,  1877 513, 862  83 

Add  20  per  cent,  for  increase,  as  before 102, 772  56 

Gives  estimated  cost  of  manufacture  for  the  year  ending  June  30, 1878.. .    616, 635  39 

The  same  bases  of  calculation  are  taken  as  in  the  case  of  postage- 
stamps,  but  owing  to  the  greater  popularity  of  stamped  envelopes  and 
wrappers,  a  much  larger  rate  of  increase  in  the  issues  is  to  be  expected. 
Tbe  issues  for  the  six  months  ending  June  30,  1876,  were  nearly  17  per 
cent  in  excess  of  those  for  the  corresponding  period  of  the  previous 
year,  and  an  estimated  future  increase  of  20  per  cent,  is  not  an  extrav- 
agant one.  .  The  existing  contract  is  for  four  years,  expiring  September 
30, 1878,  and  the  rates  will  therefore  remain  unchanged. 

The  stamped  envelopes  and  newspaper-wrappers  issued  during  the 
fiscal  year  ending  June  30, 1876,  were  sold  at  an  excess  of  $40,382.08 
over  the  postage  value  and  the  cost  of  manufacture.  Adhesive  postage- 
stamps  being  sold  at  face  value,  the  public  are  not  required  to  pay  the 
cost  of  manufacture,  as  in  the  case  of  stamped  envelopes. 

STAMPED-ENVELOPE  AGENCY. 

For  pay  of  agent  and  assistants  to  distribute  stamped  envelopes  and  newspaper- 
wrappers,  and  expenses  of  agency §16,300 

This  estimate  agrees  in  amount  with  the  present  appropriation.  In 
explanation  of  the  apparently  large  amount  required  for  this  agency  as 
eompared  with  the  New  York  agency,  it  ^lay  be  stated  that  owing  to  its 
near  proximity  to  the  railroad  depot,  the  envelopes  and  \vrav)\>^t^  wc^ 


12  REPORT   OF   THE   POSTMASTER-GENERAL. 

mailed  directly  from  the  manufactory,  instead  of  going  through  the 
Hartford  post-office,  which  is  located  at  a  considerable  distance  from  the 
depot.  A  large  portion  of  the  appropriation  is  therefore  required  for 
the  payment  of  clerks  engaged  in  the  registration  of  packages,  which  is 
properly  to  be  considered  as  post-office  work.  The  postage  stamps  are 
mailed  from  the  New  York  post-office,  where  the  work  of  registration  is 
done. 

The  only  salaries  in  excess  of  $1,200  per  annum  paid  at  the  Hartford 
agency  are  those  of  the  agent  who  receives  82,500,  and  of  the  two 
principal  clerks  of  the  agency  proper  and  of  the  registry  branch,  who 
receive  $1,800  each. 

The  amount  included  for  "  expenses  of  agency^'  is  81,000,  the  same  as 
in  the  appropriation  for  the  present  year.  It  is  required  for  the  same 
general  purposes  as  in  the  case  of  the  stamp  agency. 

POSTAL  CARDS. 

Number  of  postal  cards  issued  during  the  fiscal  year  ended  June  30,  1876.  150, 815, 000 
Add  20  per  cent,  for  increase 30, 163, 000 

Gives  estimated  issue  for  the  year  ending  June  30,  1877 180, 978, 000 

Add  20  per  cent,  for  increase,  as  before 36, 195, 600 

Gives  estimated  issue  for  the  year  ending  June  30,  1878 217, 173, 600 

Cost  of  manufacturing  that  number  at  present  contract  prices,  $1.39|  per 
thousand §303,771  56 

The  increase  in  the  issue  of  postal  cards  for  the  last  fiscal  year  over 
the  preceding  one  was  a  little  over  40  per  cent.,  but  it  is  not  expected 
to  continue  at  this  extraordinary  rate.  It  was  undoubtedly  due  in  a 
great  measure  to  special  demands  growing  out  of  the  Centennial  Exhi- 
bition, for  advertising  purposes,  and  for  the  correspondence  of  the  unu- 
sually large  number  of  people  in  transit  during  that  occasion.  A  future 
increase  of  20  per  cent,  per  annum  is  considered  a  fair  one,  and  accord- 
ingly t^ken  in  the  above  estimate.  That  it  is  not  extravagant  is  shown 
by  the  fact  that  the  increase  for  the  fiscal  year  ending  June  30,  1875, 
over  the  previous  year  was  more  than  18  percent. 

The  present  contract  will  expire  on  the  1st  May,  1877,  but  no  great 
variation  in  price  under  a  new  one  is  anticipated. 

POSTAL- CARD  AGENCY. 

For  pay  of  agent  and  assistants  to  distribute  postal  cards,  and  expenses  of 
agency $7,300 

At  present  there  are  employed  at  Springfield,  Mass.,  in  connection 
with  the  inspection  and  distribution  of  postal  cards,  an  agent,  at  a  salary 
of  $2,500  per  annum,  and  two  clerks,  one  at  81,400  and  the  other  at 
$1,200  per  annum. 

The  present  appropriation  for  the  agency  is  $6,100,  and  the  foregoing 
estimate  contemplates  the  employment  of  an  additional  clerk  at  an 
annual  salary  of  $1,200. 

The  number  of  requisitions  for  postal  cards  filled  during  the  fiscal 
year  ending  June  30,  1876,  was  43,103,  and  for  the  fiscal  year  ending 
June  30,  1874,  23,634 — an  increase  of  19,469,  or  a  little  more  than  82  per 
cent.  While,  therefore,  the  work  of  the  agency  has  nearly  doubled 
within  the  past  two  years,  no  increase  of  the  clerical  force  has  been 
granted  during  that  time. 
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The  necessity  for  an  additional  clerk  will  be  apparent  npon  this  state- 
ment of  facts.  It  is  certain  that  the  increased  business  of  the  fature 
cannot  be  properly  done  by  the  present  force,  which  is  now  barely  ade- 
quate. 

Postal-card  packages  are  registered  and  mailed  directly  from  the 
agency,  and  not  from  the  SSpringtield  post-office,  in  like  manner  as 
stamped  envelopes  from  the  Hartford  agency,  and  for  the  same  reasons. 
The  estimate,  like  those  for  the  New  York  and  Hartford  agencies,  and 
with  similar  objects  in  view,  contains  an  item  of  $1,001)  for  expenses, 
agreeing  in  that  particular  with  the  appropriation  for  the  current  year. 

REGISTERED  PACKAGE  ENVELOPES,  LOCKS,  AND  SEALS. 
For  registered-package  envelopes,  locks,  and  seals $40, 000 

The  foregoing  estimate  is  for  the  same  amount  as  in  the  appropriation 
for  the  cun*ent  year.  The  amount  expended  for  these  purposes  during 
the  fiscal  year  ending  June  30,  1876,  was  837,159.01 ;  and,  considering 
the  natural  increase  of  the  registry  business,  the  estimate  will  not  ap- 
pear unreasonable. 

POST-OFFICE  AND  DEAD-LETTER  ENVELOPES. 
For  post-office  and  dead-letter  envelopes $42, 150 

In  the  above  estimate,  post-office  and  dead-letter  envelopes,  now  ap- 
propriated for  separately,  are  taken  together,  for  the  reason  that  both 
kinds  are  furnished  under  the  same  contract,  and  because  the  dead-let- 
ter envelope  is  really  of  the  same  size  and  grade  as  one  of  the  items  in 
the  series  of  post-office  envelopes.  The  amount  appropriated  for  post- 
office  envelopes  for  the  present  fiscal  year  is  $40,000,  and  for  dead-letter 
envelopes,  $2,150;  and  the  estimate,  being  for  the  aggregate  of  these 
two  amounts,  shows  no  increase  over  present  appropriations.  The  con- 
tract for  these  envelopes,  like  that  for  registered-package  envelopes,  is, 
by  law,  let  for  one  year  only,  and  present  rates,  therefore,  are  no  abso- 
lute criterion  for  the  future. 

Post-office  envelopes  are  plain  (unstamped)  Envelopes  used  in  post- 
oflSces  for  official  business,  and  dead-letter  envelopes  are  used  for  return- 
ing dead  letters  to  writers. 

SHIP,  STEAMBOAT,  AND  WAY  LETTERS. 

Sections  3913,  3976,  3977,  and  3978,  of  the  Eevised  Statutes  make 
this  appropriation  necessary  to  provide  for  the  payment,  to  masters  or 
owners  of  vessels  not  regularly  engaged  in  transporting  the  mails,  for 
letters  brought  and  delivered  at  the  post-office,  on  arrival  in  port,  for 
transmission  to  their  destination.  On  delivery  of  these  letters  the  party 
addressed  pays,  in  addition  to  the  usual  postage,  the  amount  paid  to  the 
md  masters  or  owners ;  consequently,  the  amounts  paid  out  come  back 
to  the  Department. 

The  amount  required  for  this  purpose  for  the  next  fiscal  year  is  $7,500. 

ENGBAVING,  PBINTING,  AND  BINDING  DRAFTS  AND  WAJtRANTS. 

Under  this  head  the  Department  is  supplied  with  its  drafts  and  war- 
rants used  in  paying  contractors  and  other  creditors,  and  for  the  collec- 
tion of  a  portion  of  the  balances  due  the  United  States  by  postmasters. 
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The  atnoiiut  which  will  be  required  for  this  purpose  during  the  next 
fiscal  year  is  estimated  to  be  $1,500. 


SU30IARY  OF  ESTIMATES. 


The  amounts  estimated  to  be  required  by  this  bureau  for  service  of 
the  fiscal  year  ending  June  30, 1878,  as  compared  with  appropriations 
for  1876-77,  are  shown  by  the  following  table  : 


Items. 


Postage-stamps 

Expenses  of  agency 

Stamped  envelopes  and  wrappers 

Expenses  of  agency 

Postal  cards 

Exp  enses  of  agency 

Registered-package  envelopes,  &c 

Post-office  and  dead-letter  envelopes 

Ship,  steamboat,  and  way  letters 

Engraving  and  printing  drafts  and  warrants 


Total 


Increase  of  estimates,  (nearly  17  per  cent.) 


Appropriated  Estimate  for 
for  1870-77.       1877-78. 


$147,762 

6,900 

535,878 

16, 300 

216,760 

6,100 

40.000 

42, 150 

7,500 

1,500 


1, 020, 850 


$150, 747 

8,100 

616, 6.35 

16, 300 

303,771 

7,300 

40, 000 

42,150 

7,500 

1,500 


1,194,003 

1,020,850 

173, 153 


OPERATIONS  OF  THE  BUREAU. 


The  operations  of  this  bureau,  through  its  different  divisions,  are 
fully  set  forth  by  the  following  detailed  statements : 


DIVISION  OF  FINANCE. 

During  the  fiscal  year  ended  June  30, 1876,  there  were  furnished  to 
this  division  3,811  contracts  for  mail-service,  for  record  upon  its  books, 
and  8,312  orders  of  the  Postmaster-General  (an  increase  of  2,304  over 
last  year)  recognizing  mail-service  not  under  contract,  extending  or  cur- 
tailing service,  or  for  the  modification  of  previous  orders,  which  were 
also  recorded. 

These  contracts  and  orders  furnish  complete  data  by  which  to  insure 
correct  payments  to  mail-contractors,  and  consequently  make  this  divis- 
ion a  perfect  check  on  the  other  offices  that  pass  upon  contractors'^ 
accounts. 

Thirty  two  thousand  eight  hundred  and  fifty  (32,850)  Auditor's  reports 
(an  increase  of  2,414  over  last  year)  for  pay  of  mail-contractors  and 
other  creditors  of  the  Department,  were  received,  verified,  recorded,  and 
paid. 

Cash  accounts  of  receipts  and  disbursements  were  kept  with  4o 
Treasury  depositories,  from  which  were  received  980  transcripts  of  ac- 
counts, involving  the  sum  of  $10,552,842.81,  against  which  sum  there 
were  drawn,  registered,  and  posted  to  the  proper  accounts,  13,456  war- 
rants, (an  increase  of  1,178  over  last  year.) 

These  warrants,  each  accompanied  by  a  circular-receipt,  were  mailed 
to  the  payees,  and  the  receipts,  when  returned,  entered  upon  the  booka 
to  show  the  delivery  of  the  warrants. 
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(Table  No.  4,  attached  to  this  report,  shows  the  cash  traDsactioDS  at 
Trwisary  depositories  in  detail.) 

To  facilitate  the  business  of  the  Department,  the  namber  of  Post-Office 
depositories  was  redaced  daring  the  year  from  128  to  100,  at  which  the 
receipts  and  disbursements  involved  the  sum  of  $3,307,244.87,  divided 
as  follows :   Receipts   from  proceeds  of  the  depositories  themselves, 
$2,7^4,217.08;   from  collection  drafts  on  other  offices,  $163,737.10 ;  and 
from  deposits  by  other  offices,  $359,290.69.    Against  the  aggregate  ac- 
cumolation  in  the  depositories,  there  were  drawn  and  posted  to  the 
legitimate  accounts  19,446  drafts,  (an  increase  of  1,188  over  last  year.) 
In  addition  to  the  amount  paid  out  upon  drafts,  ($1,594,066.76,)  the 
sum  of  $1,647,779.70  was  paid  to  route-agents,  postal  clerks,  mail-mes- 
sengers, letter-carriers,  &c.,  which  sum  entered  into  the  accounts  kept 
with  the  depositories. 

The  number  of  statements  of  account  received  from  the  postmasters 
at  these  100  depositories  during  the  year  was  1,200. 

(Table  No.  5  of  this  report  shows  the  cash  transactions  at  Post  Office 
depositories  in  detail.) 

The  number  of  depositing  offices  averaged  during  the  year  2,900, 
standing  on  June  30,  1876,  at  2,683,  from  which  offices  there  were 
received  8,905  certificates  of  deposit,  amounting  in  the  aggregate  to 
$5,192,681.43,  which  amount  was  duly  credited  to  the  jiostmasters 
making  the  deposits. 

The  number  of  circulars  sent  out  during  the  year  was  19,250;  the 
namber  of  quarterly  statements  of  account  furnished  to  postmasters 
was  1,775 ;  and  the  number  of  letters  received  and  acted  upon  in  the 
transaction  of  the  business  of  the  division,  together  with  those  written, 
exceeded  2,500. 

As  shown  by  the  foregoing,  there  has  been  a  general  increase  in  the 
work  of  this  division,  and,  in  the  natural  course  of  events,  it  will  con- 
tinue to  increase  in  the  future  at  about  the  same  ratio. 

The  present  force,  therefore,  should  suflfer  no  diminution,  but,  on  the 
contrary,  should  be  increased  as  the  necessities  of  the  division  require. 

DIVISION  OF  POSTAGE-STAMPS,  ENVELOPES,  AND   POSTAL  OAEDS. 

• 

The  number  of  ordinary  adhesive  postage-stamps  issued  to  postmas- 
ters for  sale  to  the  public  during  the  year  was  698,799,090,  valued  at 
818,773,454;  of  newspaper  and  periodical  stamps,  1,290,347,  valued  at 
8945,254.75 ;  of  ordinary  stamped  envelopes,  plain,  82,467,000,  valued 
at  82,280,318.74;  of  stamped  envelopes  bearing  a  return-request, 
64,554,500,  valued  at  $2,079,578.30;  of  newspaper-wrappers,  18,498,750, 
valued  at  $273,723.50;  of  postal  cards,  150,815,000,  valued  at  $1,508,150 ; 
of  official  postage-stamps  issued  to  the  Executive  Departments  for 
oflScial  use,  17,682,665,  valued  at  $663,831.50;  and  of  official  stamped 
envelopes  and  wrappers,  15,690,155,  valued  at  $429,110.93 ;  making  a 
total  number  of  1,049,797,507,  and  a  total  value  of  $26,963,421.72.  The 
increase  in  value  of  ordinary  postage-stamps  was  $501,975,  or  2.74 
per  cent. ;  of  newspaper  and  periodical  stamps,  $129,352.28,  or  15.85  per 
cent;  of  ordinary  stamped  envelopes,  plain,  $234,207.39,  or  11.44  per 
cent.;  of  special  request  stamped  envelopes,  $287,892.05,  or  16.06  per 
cent. ;  of  postal  cards,  $431,990,  or  40.14  per  cent. ;  and  of  official 
stamped  envelopes  and  wrappers,  $74,588.75,  or  21.03  per  cent. 

There  was  a  decrease  of  $12,956.24,  or  4.50  per  cent.,  in  ordinary 
newspaper-wrappers,  and  of  $171,138.75,  or  20.49  per  cent.,  in  official 
postage-stamps. 
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To  sum  up,  the  net  increase  in  the  value  of  ordinary  issues  was 
$1,572,460.48,  or  6.47  percent. 

The  increase,  including  the  issues  for  official  use,  was  $1,475,910.48, 
or  5.79  per  cent. 

There  were  also  issued  within  the  year  4,025,450  registered  package 
envelopes,  8,673,975  post-office  envelopes,  and  1,572,000  dead-letter 
envelopes ;  total,  14,271,425. 

The  number  of  requisitions  filled  was  as  follows:  For  ordinary 
postage  stamps,  104,037;  for  newspaper  and  periodical  stamps,  7,212; 
for  official  postage-stamps,  39,035 ;  for  ordinary  stamped  envelopes  and 
wrappers,  plain,  49,969 ;  for  special-request  stamped  envelopes,  66,190 ; 
for  official  stamped  envelopes,  3,059 ;  for  postal  cards,  43,103 ;  for  reg- 
istered-package envelopes,  41,640;  and  for  post-office  envelopes,  39,865. 

The  increase  in  the  number  of  requisitions  filled  during  the  last  over 
the  previous  fiscal  year,  for  ordinary  postage-stamps,  was  6,865,  or  7 
per  cent. ;  for  newspai)er  and  periodical  stamps,  2,040,  or  39.4  per  cent. ; 
for  ordinary  stamped  envelopes  and  wrappers,  plain,  6,296,  or  14.4  per 
cent. ;  for  special-request  stamped  envelopes,  12,950,  or  24.3  per  cent. ; 
for  official  stamped  envelopes,  130,  or  4.4  per  cent. ;  for  postal  cards, 
12,135,  or  39.1  per  cent. ;  for  registered-package  envelopes,  5,170,  or  14.1 
per  cent. ;  and  for  post-office  envelopes,  3,940,  or  10.9  per  cent. 

There  was  a  decrease  of  222  in  the  number  of  requisitions  for  official 
postage-stamps. 

The  total  number  of  requisitions  filled  was  394,110,  a  net  increase  ot 
49,304,  or  14.2  per  cent. 

The  number  of  packages  of  ordinary  postage-stamps  forwarded  was 
105,343,  an  increase  of  6,695,  or  6.78  per  cent. ;  of  newspaper  and  peri- 
odical stamps,  7,093,  an  increase  of  1,920,  or  37.11  per  cent. ;  of  ordinary 
stamped  envelopes  and  wrappers,  69,019,  an  increase  of  6,920,  or  11.11 
per  cent.;  of  stamped  envelopes  bearing  a  return-request,  51,500,  an 
increase  of  9,301,  or  22.04  per  cent.;  of  postal  cards,  53,231,  an  increase 
of  20,600,  or  63.13  per  cent. ;  of  official  postage-stamps,  38,711,  an  in- 
crease of  101,  or  2.6  per  cent.;  of  official  stamped  envelopes  and  wrap- 
pers, 6,886,  an  increase  of  446,  or  6.92  per  cent.;  of  registered-package 
envelopes,  42,440,  an  increase  of  5,210,  or  13.99  per  cent. ;  and  of  post- 
office  envelopes,  40,436,  an  increase  of  4,004,  or  19.99  per  cent. 

The  losses  in  transit  during  the  year  were  unusually  small,  consisting 
of  four  packages  of  postage-stamps,  valued  at  $129;  one  package  of 
stamped  envelopes,  valued  at  $8.45 ;  and  two  packages  of  postal  cards, 
valued  at  $10.  This  trifling  loss  of  only  seven  packages,  valued  at 
$147.45,  out  of  331,783  packages,  representing  an  aggregate  value  of 
$26,953,421.72,  furnishes  an  excellent  illustration  of  the  reliability  of 
the  registry  system  as  a  means  of  conveyance  for  valuable  matter. 

Under  the  act  of  Congress  approved  June  23, 1874,  to  take  effect  Jan- 
uary 1, 1875,  requiring  prepayment  of  postage  on  newspapers  and  peri- 
odical publications  mailed  from  known  offices  of  publication  or  news- 
agencies  to  regular  subscribers  or  news-agents,  the  amount  of  postage 
collected  during  the  fiscal  year  was  $1,014,154.27,  or  $788,891.98  on 
39,444,599  pounds  of  matter  at  2  cents  per  pound,  and  $225,262.29  on 
7,508,743  pounds  at  3  cents  per  pound.  The  amount  collected  during 
the  six  months  ending  June  30, 1875,  was  $486,443.49,  and  the  increase 
is  therefore  at  the  rate  of  $41,267.29,  or  4.24  percent,  per  annum. 

The  New  York  office  alone,  during  the  year,  mailed  12,724,015  pounds 
at  2  cents  per  pound,  and  3,113,842  pounds  at  3  cents  per  pound,  a  total 
of  15,837,857  pounds  and  of  $347,895.56,  and  an  increase  at  the  rate  of 
$12,280,24:^  or  3.66  per  cent.,  per  annum. 
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The  system  of  prepayment  of  second-class  matter  has  given  such  gen- 
eral satisfaction,  and  is  so  manifestly  the  true  one,  that  no  change  in 
the  present  law  is  recommended. 

During  the  past  two  years  considerable  attention  has  been  given  to 
the  examination  of  mechanical  devices  and  so-called  indelible  inks  in- 
tended for  the  better  cancellation  of  postage-stamps,  so  as  to  prevent 
their  reuse,  but  without  satisfactory  results.  The  truth  is,  that  the 
only  means  of  preventing  frauds  in  the  use  of  washed  stamps  lies  in  the 
exclusive  use  of  stamped  envelopes,  which,  I  am  satisfied,  would  result  in 
an  annual  saving  to  the  postal  revenues  of  from  $1,000,000  to  $2,000,000. 

No  changes  in  the  series  of  postage-stamps  or  stamped  envelopes  have 
been  made  during  the  year,  except  the  addition  of  the  No.  4^  commercial 
size  stamped  envelope,  to  which  reference  was  made  in  my  report  of 
last  year,  and  of  centennial  envelopes,  to  be  alluded  to  presently. 

The  commercial  envelopes  have  fully  justified  the  expectation  formed 
of  them,  the  number  issued  during  the  year  being  17,051,750,  or  a  little 
more  than  12  per  cent,  of  the  entire  number  of  envelopes  issued.  In 
popularity  this  size  already  ranks  next  to  the  full-letter  and  extra-letter 
sizes,  and  the  indications  are  that  it  will  take  the  lead  of  both  of  these. 

The  style  of  paper  and  design  of  postal  cards  were  changed  about  the 
Ist  of  October  of  last  year,  with  what  results  will  be  shown  in  the  in- 
creased issues. 

To  illustrate  the  process  of  manufacturing  stamped  envelopes,  the 
contractors  at  Hartford  early  in  the  year  pro])osed  to  put  one  of  their 
improved  envelope- machines  in  the  space  devoted  to  the  Post-OflBce 
Department  in  the  Government  building  on  the  Centennial  grounds  at 
Philadelphia,  and  keep  it  in  operation  during  the  continuance  of  the 
exhibition  without  exi)ense  to  the  Department.  The  proposition  was 
accepted,  and  a  machine,  handsomely  ornamented,  was  in  almost  con- 
stant operation,  during  exhibition  hours,  from  the  opening  on  the  10th 
Ma}^  to  the  lOth  November.  This  machine,  with  the  exception  of  cut- 
ting the  blanks  or  patterns,  performs  the  entire  operation  of  manufac- 
tare,  folding,  stamping,  gumming,  and,  if  desired,  printing  a  return- 
request.  Attached  to  it  is  an  automatic  counter,  separating  the  enve- 
loi>es  into  packages  of  25. 

To  specially  distinguish  these  envelopes  there  was  adopted  for  them 
an  entirely  new  and  appropriate  design  of  stamp  in  the  form  of  a  shield 
inclosing  mounted  post-boy,  train  of  cars,  and  telegraph-pole  and  wires 
as  the  principal  figures.  The  paper  used  has  its  own  distinctive  water- 
mark. 

These  envelopes  are  styled  centennial  stamped  envelopes.  They  are 
of  two  sizes,  No.  3  full  letter,  and  No.  4J  commercial ;  of  but  one  grade 
of  paper,  first  quality,  white  ;  and  of  but  one  denomination,  3  cents. 

The  design  is  the  same  on  both  sizes  of  envelopes,  the  only  difference 
being  that  the  full-letter  size  are  printed  in  green  and  the  commercial 
in  vermilion. 

It  was  at  first  intended  to  confine  the  issue  of  these  envelopes  to  the 
pos^office  at  Philadelphia,  but  there  was  immediately  such  a  general 
demand  fur  them  that  the  privilege  of  obtaining  them  was  extended  to 
every  post-office  in  the  couutrv. 

The  issues  consisted  of  4,775,000  of  the  full-letter  size  and  4,227,000  of 
the  commercial  size,  a  total  of  9,002,000,  of  which  5,201,250  were  plain 
and  3,800,750  printed  with  special  return-requests. 

The  centennial  envelopes  were  furnished  by  the  contractors  at  the 
same  prices  as  the  corresponding  sizes  and  grades  of  the  ordinary  se- 
ri^,  and  sold  to  the  public  at  the  ordinary  rates. 
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Their  issue  was  discontinaed  on  the  10th  November,  when  the  exhi- 
bition closed;  but  those  outstanding  will  of  course  continue  to  be  valid 
for  postages. 

As  was  expected,  the  envelope-machine  proved  to  be  one  of  the  most 
attractive  featnres  of  the  Government  exhibit,  if  not  of  the  entire  exhibi- 
tion, being  constantly  surrounded  by  large  crowds  of  people  while  at 
work.  That  it  had  a  good  effect  in  encouraging  the  sale  of  stamped  en- 
velopes is  shown  by  the  fact  that  during  live  consecutive  days  in  August, 
when  the  machine  was  idle  through  the  illness  of  one  of  the  operatives, 
the  sales  of  envelopes  at  the  centennial  branch  post-oflice  fell  down  to 
an  average  of  $30  per  day  from  a  daily  average  of  $150  for  the  five  days 
immediately  preceding. 

There  is  reason  to  believe  that  many  of  the  envelopes  were  pur- 
chased as  souvenirs,  and  will  never  be  used  for  postages. 

Another  interesting  feature  of  the  post-office  exhibit  at  the  Centen- 
tennial  was  a  handsomely  framed  collection  of  specimens  of  all  the 
postage- stamps  and  stamped  envelopes  ever  issued  by  the  Department. 

The  operations  of  the  stamp  division  are,  in  their  very  nature^  of  the 
highest  importance,  nearly  the  whole  revenue  of  the  Department  being 
derived  from  postage-stamps,  stamped  envelopes,  and  postal  cards. 

The  issues  during  the  last  fiscal  year  represented  a  value  of  nearly 
$27,000,000,  and  the  expenditures  for  material  were  upwards  of  1,000,- 
000. 

To  properly  conduct  the  work  of  the  division  requires  the  greatest 
care  and  fidelity,  to  the  exercise  of  which  I  am  glad  to  be  able  to  bear 
the  most  flattering  testimony.  As  the  principal  business  of  the  divi- 
sion consists  in  filling  requisitions,  so  the  increase  in  the  number  of 
requisitions  may  be  accepted  as  a  criterion  of  the  increase  of  work. 
There  is,  of  course,  much  incidental  work  in  conducting  the  necessary 
correspondence,  in  the  preparation  of  permanent  records,  the  auditing 
of  postmasters'  retnrns  ^of  official  stamps  and  envelopes,  the  adjust- 
ment of  damaged  and  unsalable  stock  returned,  and  of  losses  by  fire 
and  in  the  mails,  and  in  other  details  not  necessary  to  be  specified,  all 
of  which  work  increases  with  the  number  of  requisitions  handled. 

As  before  stated,  the  total  number  of  requisitions  filled  during  the 
last  fiscal  year  was  394,110,  or  an  increase  at  the  rate  of  14.2  per  cent, 
over  the  previous  year.  The  increase  over  the  fiscal  year  ending  June 
30,  1873,  was  184,874,  or  a  little  over  88  per  cent.,  so  that  the  requi- 
sitions have  nearly  doubled  within  a  period  of  three  years.  During 
this  time  the  increase  of  clerical  force  has  not  kept  pace  with  the  in- 
crease of  work ;  and,  indeed,  the  division  has  recently  suffered  a  slight 
decrease  in  numbers  in  contributing  its  quota  to  ».he  reductions  occa- 
sioned by  Congress  at  it  last  session — a  diminution  that  it  was  but 
illy  able  to  sustain. 

The  work  is  now  carried  on  only  through  extraordinary  effort;  and  it 
is  very  certain  that  additional  help  will  be  necessary  to  properly  con- 
duct it  in  the  future,  and  equally  certain  that  it  would  be  mistaken  econ- 
omy to  withhold  any  of  the  force  required  for  work  of  this  character. 

DIVISION  OF  DEAD-LETTERS. 

The  number  and  description  of  letters  received  and  disposed  of  in  this 
division  during  the  year,  and  the  value  and  character  of  the  contents, 
are  fully  shown  by  tables  Nos.  10, 11,  and  12,  submitted  herewith  for 
your  consideration. 

The  reduction  in  the  number  of  letters  received  is  explained  by  the 
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facts,  1st,  that  the  use  of  envelopes  bearing?  requests  or  business  cards 
is  becoming  more  general,  and  thus  postmasters  are  enabled  to  return 
an  increased  number  of  unclaimed  letters  direct  to  the  writers;  2d,  the 
increased  efficiency  of  the  letter-carrier  service  in  large  cities  ;  and,  3d, 
the  action  of  this  office  in  calling  the  attention  of  postmasters  to  cases 
of  mistreatment  of  correspondence,  and  thereby  providing  against  a 
repetition  of  the  error.  The  present  manner  of  treating  held-for- postage 
letters,  which  was  introduced  in  April,  1875,  and  referred  to  in  my  last 
report,  viz,  holding  them  in  the  dead-letter  office  unopened,  and  request- 
ing the  addressees  to  furnish  the  necessf^ry  postage,  has  proven  a  success 
in  this,  that  the  Department  now  receives  its  revenue  upon  this  class  of 
letters,  and  yet  does  not  encourage  the  non-payment  of  postage  by  the 
writers,  the  delay  in  delivery  being  a  sufficient  hardship  to  incite  greater 
precaution  in  posting  letters.  Of  the  307,559  held  for- postage  letters 
received,  20,255  were  either  also  misdirected  or  addressed  to  foreign 
countries  to  which  prepayment  of  postage  is  imperative,  and  hence 
were  opened  and  returned  to  the  writers ;  278,357  were  treated  with 
notice  to  addressees,  and  of  these  203,203  were  successtully  delivered 
unopened  ;  the  balance,  08,201,  were  finally  opened,  after  having  been 
held  the  usual  i>eriod  subject  to  the  order  of  the  addressees.  There  is, 
of  course,  some  complaint  made  to  the  office  against  this  plan,  and  it  is 
not  surprising,  for  most  persons  who  receive  notice  of  the  detention  of 
these  letters  would  be  glad  to  have  them  promptly  forwarded  and  pay 
the  deficient  postage  on  delivery,  and  hence  cannot  see  the  propriety  of 
the  delay  imposed  by  the  Department.  But  'the  system  has  proven  to 
be  le^ss  objectionable  to  the  public  than  the  former  one,  and  is  believed 
to  be  the  best  that  can  be  devised  under  the  present  law  requiring  pre- 
payment of  at  least  one  full  rate  on  all  letters  mailed.  The  apparent 
material  reduction  in  the  value  of  letters  received  during  the  year  is 
explained  by  the  fact  that  so  many  of  these  unpaid  letters,  which  are 
always  proportionately  more  valuable  than  any  other  class,  were  not 
opened  during  the  year.  Every  thing  of  value  is  restored  to  the  sender, 
if  possible ;  and  in  case  of  valuable  letters,  the  proportion  of  those 
delivered  is  very  large ;  but  of  packages  of  third-class  matter,  upon 
which  the  sender  is  not  allowed  to  write  his  name,  the  proportion  deliv- 
ered is  much  less.  An  eftbrt  has  been  made,  however,  to  discover  some 
clue  to  the  owners,  and  with  such  success  that  of  8,577  articles  sold  at 
auction  in  January  last,  but  one  has  subsequently  been  applied  for,  and 
that  was  a  registered  package.  The  present  law,  passed  since  the  close 
of  the  year,  allowing  the  senders  of  third-class  matter  to  write  their 
names  upon  the  wrappers,  will  make  the  return  of  such  matter  much 
more  feasible. 

I  would  repeat  my  recommendation  of  last  year,  that  some  means  be 
adopted  for  ascertaining  approximately  the  number  of  letters  mailed  in 
the  United  States  annually.  Not  only  would  this  information  add 
greatly  to  the  value  of  the  statistics  of  the  Department,  but  furnish  a 
means  of  contrasting  the  number  delivered  with  those  lost,  and  thus 
serve  to  silence  the  few  irritable  persons  who  stand  ready  to  condemn 
the  whole  Post-Office  establishment  whenever  a  single  letter  fails  to 
reach  its  destination  with  the  usual  dispatch,  no  matter  whether  the 
writer  deposited  it  in  a  street  letter-box  or  the  town  pump.* 

The  whole  number  of  applications  made  to  this  office  for  missing  let- 

*  Rijcently  some  workmen,  in  removing  an  old  pump  in  this  city,  found  the  stock 
itaffed  with  all  sorts  of  rubbish,  and  among  other  things  several  letters ;  the  pump 
vith  it«  slot,  from  which  the  handle  had  long  since  been  removed,  having  been  mis- 
tekeo  for  a  street  letter-box. 
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ters  during  the  year  was  8,405,  and  in  2,975  of  these  cases  the  search 
was  successful. 

The  amount  of  money  taken  from  letters  which  could  not  be  restored 
to  the  owner  was  $6,052.53.  Amount  realized  from  sale  of  Dead-Letter 
Office  property  at  auction  in  January  last,  $2,853.17. 

DIVISION  OF  REGISTERED  LETTERS. 


For  the  first  time  in  the  history  of  the  registered-letter  system  this 
office  presents  a  detailed  statement  of  its  operations.  Table  No.  13, 
accompanying  this  report,  shows  the  number  of  domestic  and  foreign 
letters  registered  in  each  State  and  Territory,  together  with  the  fees 
received  thereon,  for  the  fiscal  year  ended  June  30,  1876. 

Four  million  seven  thousand  eight  hundred  and  seventeen  letters 
were  registered  during  the  year,  and  the  fees  received  thereon  amounted 
to  $335,416.00.  An  analysis  of  this  gratifying  aggregate  shows  that  of 
the  letters  registered  upon  which  fees  were  paid  3,198,931  were  domes- 
tic; 155,235  were  sent  to  foreign  countries;  and  653,651  were  trans- 
mitted through  the  mails  without  payment  of  the  registry  fee.  All 
the  packages  of  postage-stamps,  stamped  envelopes,  and  postal  cards 
sent  by  the- Department  to  postmasters  are  included  in  the  free  list. 

The  following  statement  exhibits  the  number  of  letters  registered  in 
each  State  and  Teriitory  during  the  year,  viz  : 

110     Now  York 602.499 

085     North  Carolina 72,542 

954      Ohio 230,256 

()29     Oregon 18,476 

101     Pennsylvania 274,940 

211     Rhode  Island 17,302 

725     South  Carolina 36,056 

939     Tennessee 61,195 

934     Texas 86,807 

673     Vermont 51,701 

625     Virginia 70, 177 

931     West  Virginia 38,746 

057     Wisconsin 146,197 

335     Alaska  Territory 166 

717     Arizona  Territory 5,053 

866     Dakota  Territory 10,466 

603  District  of  Columbia 81, 260 

604  Idaho  Territory 7,446 

625     Indian  Territory 4,911 

043     Montana  Territory 9, 047 

490     New  Mexico  Territory 8, 252 

914     Utah  Territory 17,432 

509     Washington  territory 8, 493 

043     Wyoming  Territory 10, 163 
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Alabama 41, 

Arkansas 3:i, 

California 100, 

Colorado 28, 

Connecticut 176, 

Delaware 6, 

Florida 21, 

Georgia - 59, 

Illinois 263, 

Indiana 150, 

Iowa 168, 

Kansai) 68, 

Kentucky 60, 

Louisiana 51, 

Maine 76, 

Maryland  42, 

Massachusetts 184, 

Michigan 154, 

Minnesota 83, 

Mississippi 46, 

Missouri  153, 

Nebraska 48, 

Nevada 20, 

New  Hampshire 40, 

New  Jersey 56, 


The  losses  of  registered  matter  have  been  very  small.  Of  the  total 
number  of  letters  transmitted,  only  1,049,  or  about  one  in  every  4,000, 
were  absolutely  lost.  These  losses  occurred  from  various  causes ;  some 
by  robberies  of  the  mail,  others  by  the  burning  of  postal  cars  and  of 
post-oflSces— most  of  them  by  unavoidable  casualties  to  the  service — and 
no  trace  of  the  letters  or  their  contents  ever  obtained. 

The  revenues  of  the  Department  from  the  registered-letter  system 
can,  I  am  confident,  be  materially  increased,  but  it  cannot  be  done  with- 
out the  employment  of  an  additional  force  of  clerks.  If  postmaster 
were  fully  and  promptly  supplied  with  blanks  and  instructions,  enabling 
them  to  comply  with  all  applications  to  register  letters,  there  would  be 
Bt  once  a  large  increase  in  the  business.     With  the  present  available 
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force  it  is  impossible  to  do  this.  I  therefore  earnestly  recommend  an 
increase  over  the  number  now  employed,  of  one  clerk  of  class  three, 
two  of  class  one,  and  two  laborers.  With  this  additional  expense  of 
about  $6,500  a  year,  I  do  not  hesitate  to  say  that  the  fees  could  be  in- 
creased so  that  the  revenues  from  the  registration  of  letters  would, 
within  three  years  at  the  longest,  amount  to  at  least  a  half  million  dol- 
lars annually. 

An  important  feature  has  been  added  to  this  branch  of  the  service 
during  the  past  year  by  the  introduction  of  the  *'  through  regist^ered  pouch 
system,"  which  wasestablished  July  1, 1875,  and  is  now  in  successful  oper- 
ation throughout  various  sections  of  the  country ;  embracing  at  present 
twenty-eight  pouch  offices,  seventeen  of  which  exchange  with  the  New 
York  office.  The  advantages  arising  from  the  system  cover  a  large  field 
of  detail;  but  I  may  briefly  say,  that  having  been  subjected  to  a  most 
thorough  and  critical  test,  it  is  found  to  have  eminently  fulfilled  the  ob- 
jects for  which  it  was  inaugurated,  to  wit,  affording  additional  protec- 
tion to  valuable  registered  matter  in  transit;  relieving  the  railway  mail- 
service  on  main  fines  by  preventing  accumulation  of  registered  packages ; 
limiting  the  possibility  of  tampering  with  registered  packages,  and  also 
the  field  of  investigation  in  case  of  its  occurrence ;  insuring  certainty 
of  transmission  between  terminal  points:  preventing  numerous  hand- 
lings of  registered  packages  and  hurried  transfers  at  connecting  points ; 
and  iu  short,  clearly  establishing  the  fact,  as  shown  by  its  operations 
since  its  inauguration,  that  it  is  productive  of  excellent  results,  and 
furnishes  a  foundation  on  which  to  improve  the  registered-letter  sys- 
tem, and  extend  its  benefits  to  the  public  and  the  service. 

Appended  to  this  paragraph  is  a  schedule,  showing  the  total  number  of 
through  registered  pouches  received  and  dispatched,  together  with  the 
total  number  of  registered  packages  received  and  sent  from  the  post- 
office  at  New  York  City,  from  July  2, 1875,  to  June  30,  1876,  as  a  partial 
indication  of  the  workings  and  importance  of  the  system. 

ScJiedule. 


Begalar  pouches  »ent 4, 587 

Regular  poncbes  received 4, 380 

Transit  poaches  received 1, 470 

Total  poaches  handled 10, 437 


Nu mber  of  packages  sent 117, 007 

Number  of  packages  received ...  77, 508 

Number  of  packages  in  transit . .  12, 332 

Total  packages  in  pouches ....  206, 847 


In  the  very  elaborate  and  satisfactory  report  accompanying  the  above 
exhibit  from  the  oflQce  referred  to,  the  postmaster  thereat  takes  occasion 
to  say  that,  with  an  average  of  nearly  twenty-nine  packages  in  each 
pouch,  or  an  average  of  two  hundred  and  thirty-five  packages  pouched 
daily,  (Sundays  included,)  not  a  single  loss  or  error  has  occurred,  and 
urgently  recommends  the  extension  of  the  system  throughout  all  parts 
of  the  country  where  needed.  Similar  reports  have  been  received  from 
all  the  other  offices,  reiterating  in  substance  what  has  already  been  said, 
in  commendation  of  the  "  through  registered  pouch  system." 

DrVISION  OF  FILES,  BECOEDS,  AND  MAILS. 

The  number  of  official  letters  received  and  disposed  of  by  this  division 
daring  the  year  amounted  to  928,000. 

Of  the  number  received  28,872  were  briefed,  recorded,  and,  after  being 
acted  upon,  filed;  and  7,206  letters  written  in  the  bureau  were  copied, 
enveloped,  and  stamped  for  mailing. 
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The  nuDiber  of  circulars  stamped  and  sent  out  was  137,600. 
The  number  of  employes  in  this  division  is  only  four;  and,  taking  into 
consideration  that  three  of  them  were  at  times  engaged  on  otber  duties, 
it  will  be  seen  that  the  amount  of  work  performed,  in  proportion  to  the 
number  employed,  has  been  extremely  large. 
Very  respectfully,  &c., 

EDWARD  W.  BARBER, 
Third  Assistant  Postmaster  General. 
Hon.  Jas.  N.  Tyner, 

Postmaster-  General, 
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No.  2. — Estimate  of  indebtedn^s  of  the  Post-Office  Department  for  fiscal  year  ended  June  30, 

1876,  not  yet  adjusted. 

Balances  due  foreign  countries ^33, 253  20 

Mail-service  under  contract  or  recognized,  but  not  yet  reported  for  pay- 
ment   , 989,069  50 

Mail-service  unrecognized — 

Fiscal  vear  ended  June  30,  1875 §198,744  00 

Fiscal  year  ended  June  30,  1876 154,280  85 

353, 024  85 

1,375,347  55 

EDWARD  W.  BARBER, 
Third  Assistant  Postmaster- General, 
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No.  3. — Statement  exhibiting  the  receipts  and  expenditures j  under  appropriate  heads,  by  quar 

and  c 

RECEIPTS. 


Letter-postage  paid  in  money 

Book,  newspaper,  and  pamphlet  postage. 

Box-rents  ancT  branch  othces 

Fines  and  penalties 

Postage  stamps,     stampetl     envelopes, 
newspaper- wrappers,  and  postal  cards. 

Dead-letters 

Miscollaneons 

Revenue  from  money-order  business 


Quarter  ended 

September 

30,1875. 


149,  539  24 
148  50 

330,  607  39 

756  05 

6, 286, 129  29 

2,866  53 
7,735  71 


6,  677,  782  71 


Quarter  ended 

December 

31, 1875. 


158,  937  79 

48  69 

325, 963  73 

1,028  13 

6,  832, 277  81 

4,  380  17 

7,  974  78 


7,230,611  10 


Quarter  ended 

March  31, 

1876. 


$65,548  97 

13  87 

321,478  70 

989  77 

7, 002,  974  39 

893  00 
6,  739  25 


7,  398,  637  95 


Quarter  en 
June  30 
1876. 


Comparison,  including  revenue  from  money-order  business  and  oflicial  stamps  : 

Increase  of  receipts  over  year  ended  June  30,  1875,  $1,852,836.91,  or  6.4  +  per  cent. 
Increase  of  receipts  over  year  ended  June  30,  1874,  $2,167, 125.6c,  or  7.5  +  per  cent. 

EXPENDITURES. 


$50,766 


327,877 

584 

6,758,130 

1,749 

7,287 

190,  770 


7. 337, 165 


Compensation  of  postmasters 

Compensation  of  postmasters,  previous 
years,  act  Marcli  3, 1875. 

Compensation  of  clerks  for  post-offices. . . 

Compensation  of  letter-earners  and  inci- 
dental expenses. 

"Wrapping-paper 

Twine 

Postmarking  and  cancelling  stamps 

Letter-balances 

Rent,  light,  and  fuel  for  post-offices, 

Stationery 

Furniture  for  post-offices 

Miscellaneous 

Inland  mail  transportation . .   

Compensation  of  railway  post-office  clerks 

Com|)ensation  of  route-agents 

Compensation  of  mail-route  messengers. 

Compenmitiou  of  local  agents 

Compensation  of  mail-messengers 

Mail-locks  and  keys   

Mail-bags  and  catchers 

Post-route  maps 

Mail  depredations  and  special  agents 

J*ostage-stamp8 

Distribution  of  postage-stamps 

Stamped  envelopes  and  newspaper-wrap- 
pers. 

Distnbntion  of  stamped  envelopes  and 
newspaper-wrappers. 

Postal  cards - 

Distribution  of  postal  cards 

Registered-package  envelopes,  locks,  and 
seals. 

Official  envelopes  for  postmasters 

Dead-letter  envelopes 

Ship,  steamboat,  and  way  letters 

Fees  to  United  States  uiarsluils,  attor- 
neys, clerks  of  court,  and  counsel. 

Engraving,  printing,  and  binding  drafts 
and  warrants. 

Advertising 

Miscellaneous 

Foreign  ninil  transportation    

Balances  due  forei;?u  countries 

Official  postal  guides 

Subsidies— China  and  Brazil  lines 


$1,777,353  76 
762  65 

864,  423  11 
490,951  02 


3, 

10, 

2, 

86, 

11, 

5. 

19, 

3,  734. 

287, 

2:m). 

38. 

25, 

152, 

34, 

8, 
36, 
28, 

2. 
109, 


177  22 

046  40 
528  05 
677  56 
572  09 
554  31 

o:.o  70 

125  73 

iW  96 
216  29 
209  06 
278  28 
028  21 
568  01 
901  25 
286  77 
855  60 
t<M  71 
468  43 
067  35 

am  98 


3, 205  43 

59,050  10 

1,  7(50  34 

1,  350  66 

3,735  95 


1,329  43 
743  98 

376  25 

30,  910  98 

361  73 

52.  H44  57 

24.728  76 

6,  r)(K)  62 

162.  r>00  00 


$1,  625,  059  83 

370  78 

864,  970  19 
497,  399  97 


8, 

12, 

1, 

2, 

98, 

9. 

4, 

17. 

3,  827, 

296, 

2;i8, 

35, 

25. 

160, 

10, 

62, 

8. 

33, 

28, 

1. 

109, 


204 

939 
711 
123 

309 
'i33 
971 
561 

899 
528 
0H5 
9r)9 
581 
321 
892 
3!»5 
278 
620 
466 
50H 
444 


80 
39 
37 
64 
53 
27 
00 
18 
35 
31 
59 
69 
09 
19 

rjo 

25 
46 
40 
16 
50 
82 


2,929  48 

53,  392  59 

771  08 

6,  790  29 

2,  878  40 
783  00 
971  70 

1, 192  27 

408  25 

19,  458  56 

173  58 

65.  o:w  12 

323  09 

2,  965  52 

125,  000  00 


8,310,319  30   8,465,411  99 


$1,  931, 130  00 
42  00 

854,  a52  43 
497,304  53 


3, 

11. 

2, 

98, 

11, 

3. 

U. 

3,  564, 

319, 

232, 

36, 

25, 

161, 

3, 

64. 

6, 

35. 

52, 

109, 


412  50 

474  50 

776  73 

5  13 

301  77 
798  69 
930  01 
324  18 
207  48 
62c(  56 
038  04 
2«8  89 
458  71 
067  10 
916  15 
009  83 
528  86 
919  66 
711  71 
988  74 
027  69 


2,625  28 

56,  016  42 

1.076  10 

11,196  03 

5,  242  48 
6i>6  00 
844  17 

2,001  74 

965  00 

4.026  25 
474  15 

60,  5r>7  86 

4,  3-.i5  21 

6.515  64 

125.  Oi)0  00 


8,  322,  706  22 


$1,863  854 


896,484 
495, 139 

3,412 

4,258 

1,841 

1,101 

107, 2:i9 

10,  226 

5,547 

25,011 

3,  619,  651 

320.  377 

239.819 

36,  625 

25,  745 

158,  691 


45,825 


12,305 
11,141 

486 
30,228 

1.360 

13,663 

420 

12,830 

3,566 
800 
926 
965 


32.  459 

611 

50,  6-2 

3,  870 

2,  971 

12.5,  000 


8, 165,  050 


I 
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J9r  ike  fiscal  year  ended  June  30,  1876,  compared  with  fiscal  years  ended  June  30,  1875, 

30, 1874. 

RECEIPTS. 


Total,  year 

ended  JaDc 

30,1876. 


iaH.792  37 

311  06 

1.305,927  05 

3,35q  01 

«,  879, 512  10 

9,!«9  20 

29.736  fTi 
190.770  84 


Total  ex- 
peoditares 
for  previous 
fiiical  years. 


Total,  year 

ended  June 

30, 1875. 


88,644,197  50 
96^  791,360  59 

I,852,e36  91 


$286,  969  04 

579,  364  95 

1,  270,  554  23 

14, 2»6  29 

24,  490,  942  2:i 

9.180  00 
19.921  76 
120,  142  09 


26,  791,  360  59 


Comi)ared  with  year 
ended  Jane  30, 1875. 


Increase. 


Decrease. 


$35,372  82 

2,' 388,' 569*  87 

70«  20 
9,815  111 

70,  628  75} 


$62. 176  67 
579, 153  89 


10,  928  28 


2,  505,  095  75  652, 258  84 
652,258  64 


1,  852,  836  91 


Total,  year 
ended  Jane 

Compared  with  year 
ended  Jane  30, 1874. 

30, 1874. 

Increase. 

Decrease. 

1326.  295  25 

1101. 503  88 

1.392,374  06 

1,  392, 163  00 

1.226.925  85 

$79,001  20 

10,711   12 

7,353  11 

23.  388  722  20 

3,  4sH),  789  90 

1,168  20 
11.612  65 
85.  572  72 

8,721  00 

18, 124  22 

lO.').  H»8  12 

••"••"  •••••• 

26.  477,  071  82  i3,  668, 144  67 
28.644.197  50  '1,501,018  99 

1,501,018  99 

2. 167. 125  68    2  167  la.'i  68 

,,    _., 

OmparifioD,  excluding  revenue  from  money-order  business  and  official  posta;io-8tamp8  : 
Increase  of  receipts  over  year  ended  June  30,  1875, 11,650,493.41.  or  5.7  -j-  per  cent. 
Increase  of  receipts  over  year  ended  June  30,  1874, 12,813,542.33,  or  9.9  -f  P«r  cent. 

EXPENDITURES. 


17,397,397  91 

il5.  937  49 

$7.  049. 9.35  77 

$5,  818.  472  17 

1 

1,175  43  1       1- 175  43 

298, 187  33 

3,414.811  26 
1,  879. 210  11 

3, 480, 730  15 

763  90 

3,297,961  77 
1.802.418  68 

1,960,795  02 

le',a07  02 

38. 718  29 

tj,t'57  90 

3,907  39 

390, 422  77 

43s  312  83 

19.499  27 

76.1.122  66 

14,745,-45  95 

l,823y7:<>  19 

940.151  97 

147. 152  27 
101. 813  27 
632.&4i  03 

15.709  70 
206.517  49 

23, 6C2  92 

Hi!,  676  94 

120.7'??'  OK 

5.050  85 

35(),600  14 



'*"'*"*"**"" 

11,  .567  10 
43,811  57 
5,  943  28 
19,  449  24 
389.6.38  85 
39,  427  61 
16,  864  31 

20,  200  00 

i ■ 

1                 --   - 



...........  . ....,-      --    -..  —  , 

1 **: <"[[ : 

32,711  90 

424,  343  35    18,  777, 201  20 

18,881,319  05 


• 

............. ......  —  |-         

1                                                  1 

i 

-           1 
...... ......  ]..........., 

31,811  42 
187,  148  08 

30.  ,357  91 
150,  693  77 

48.  097  25 

............ i...... ...... 

29  40 

212,714  76 

........ .1 

165,  478  G3 

1 

1 
•  •••••  ••••••  '...... 

1 

1 1.. 

724  186  84 

845,  196  08 

_-  —  -  — 

10,021  16 



............  ............ 

182,122  79 

1 

4.027  84 
31,167  59 

15,423  31 
^279  40 
i07l  83 
4, 903  2d 

1.751  00 

t«,?55  14 
1,620  51 

2»,  123  26 
33,25:)  20 
1^,952  e3 

537,500  00 

B.ieL487  58 

' 

. 

1                        1 

i     

i 

1 

.••••••.>.•••.- - '--          

2,  312  42 
3,753  18 

5,983  89 
4,  188  42 

............I   ........... 







1 


.......... 

168,381  20 
176,  434  53 

****** 

109, 740  68 
677, 040  35 

25,051  85          181   732  52 

204,  884  95 
. 

6.  450  00 

...  

I 1 1 *- " 

t ' 



467  .101   42    .Ti  611   .109  45 

32,126,414  58 

1 

— ..  — 

EDWARD  W.  UAHBE.U, 

Third  Ashistant  PosttnaAter- General. 
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No.  4.— Receipts  and  diehursements  at  Treasury 


Depositories. 


Deposits. 


Grant* 
from  Treas-  By  transfer, 
ury. 


Aggregate    Aggregate 
receipts. 


accumti- 
latioa. 


Treasurer  IT.  S.,  Waiiliiiifrton,  D.  C 

Asst.  trcaHurer  IT.  S.,  IJalriinore.  Md 

Asst.  treasnrer  U.  S.,  lJr»8ton,  Mass 

Asat.  treasurer  IT.  S.,  Charleston,  S.  C  . . 

Asst.  treasurer  U.  S.,  Chicuiio,  111 | 

Asst.  treasurer  IT.  S  ,  Cinciuuali,  Ohio. . 
Asst.  trensur«>r  U.  S.,  New  Orleans.  La. 
Asst.  treasurer  U.  S.,  New  York,  N.  Y. . 
Asst.  treasurer  U.  S,,  Philadelphia,  Pa.. 
Asst.  treasurer  U.  S.,  San  Franci.sco,  Cal 
A-Hst.  treasurer  U.  S..  Saint  Louis,  Mo  .. 
Designated  depository,  Butt'alo,  N.  Y  .. 
Designated  dejuisilory,  Pittsburgh  Pa. 
Designated  dejM>8itory,  Santa  F6,  N.Mex 

First  Natl  Bank.  Denver,  Colo 

First  Nat'l  Bank,  Dubuciue,  Iowa 

First  Nat'l  liiink,  Galvest<u),  Tex 

First  Xat'l  Bank,  Leavenworth,  Ivans.. 

First  Natl  Bank,  Meniphi.s,  Tenn   

F^irst  Nat'l  Bank,  Nashville,  Tenu 

First  Nat'l  Bank,  Portland,  Oreg   

First  Nat'l  Bank,  Portsm<»uth,  N.  B 

F"irst  Nat'l  Bank.  Providence,  R.  I    

First  Natl  Bank,  Kiehniontl.  Va 

I'irst  Nat'l  Bank,  Springfield,  111 

First  Nat'l  Bank,  Saint  Paul,  Minn 

First  Nat'l  Bank,  Trenton,  N.  J 

First  Natl  liauk,  Yankton,  Dak 

Second  Nat'l  Bank,  Detroit.  Mich 

Second  Natl  Bank,  New  Haven,  Conn  . 
Merchants'  Nat'l  Bank.  Cleveland,  Ohio 
Merchants"  Nat'l  Bank, Little  Rock.  Ark 
Merchants'  Nat'l  Bank,  Portland,  Me  .. 
Merchants'  Nat'l  Bank,  Savannah,  Ga  . 

Atlanta  Nat'l  Bank,  Atlanta,  Ga 

Charter  Oak  Nat'l  Bank,  Hartford.  Conn 
City  Nat'l  Bank,  Grand  liivpids.  Mich.. 

Corora<lo  Na»'l  Bank,  Denver,  Colo 

East  Tenn.  Natl  Bank.  Knoxville.Teun 

Exchange  Nat'l  Bank.  Norfolk,  Va 

Indianapolis  N'l  B'k,  Indianapolis,  Ind. 
German  Nat'l  Bank,  Memphis,  Tenn  .. 
Nat'l  Exchange  Bank,  Milwaukee, Wis. 

Raleigh  Nat'l  Bank.  Raleigh,  N.  C 

San  Antonio  N'l  B'k,  San  Antonio,  Tex. 


^743. 

151, 
570, 

2«53, 

260, 

64, 

2,  2H7. 

XM, 

307, 

22-2, 

I. 


756 

^38 
fiUO 

im') 

63(i 

oe2 

5.-^7 
40".i 
511 
440 
214 
000 


9i 

W 

f"7; 
01 

51 

in 

11 

7<. 

•»  r 
<.) 

37 

01' 


^343,  0t>7  78  $1.086, 824  72 

50,  000  00      201.  p38  IH) 

,       25.  (K)0  00      51»5,  600  87 

300,000  00      328.696  01 

1,250,000  00  1,513,636  23 

2(>0.  082  51 

375,  000  00      43!),  557  19 

*5,089,776  50      400,  000  00  7,  7r<7,  178  61 

53.i,5ll  76 

307,  440  75 

875,000  00  1,097,214  37 

i         1.000  00 


«743, 
151, 
570. 

26:j. 

2tK), 

64. 

7.  3^7, 

.'>33, 

307, 


1, 


220  90; 


220  90 


756  94 
838  99 
600  87 
696  01 
636  23 
08*2  51 
557  19 
178 
511 
440 
214  37 

000  00 

220*90 


61 
76 
75 


285  30! 


4. 
1, 

1, 
1. 


5v>7 
180 
252 
4»55 
387 
560 


2J 
9lt 
38 
-4 


00 


699 
179 


20 
71 


285  30 
4,  5-27  22 
1,  IKO  99 

25,1  38 
1,4G5  84 
1,3-7  28 

560  00 


285  30 
4.  527  22 
1,  180  99 

25-J  38 
1.  4<6  84 
1,  387  2? 

560  00 


32  20 

699  '2H 
179  71 


3ti  20 
6'>9  28 
179  71 


i>2 
125 


07 

00 


3. 


193 

748 

10 

876 

440 


85 


12 
00 
21 
00 


267 
273 
36 
50 
978 
478 


92  07 
125  00 


92  07 
125  00 


19 
00 
59 
0(> 
2t» 
30 


193  85 
3,748  12 

10  00 
876  21 
440  00 


193  85 

3,  748  12 

10  00 

876  21 

440  00 


Total 


267  19 

267  19 

273  00 

273  00 

36  .59, 

36  59 

50  00 

.50  00 

978  20: 

978  20 

478  30' 

478  30 

68  95 


5,  463, 166  31 


68  95 


68  95 


5,  089,  775  50  3,  618,  067  78  1,  417, 010  59  10,  552,  942  81 


Comparative  statement  between  fiscal  years 

Deposits  for  flacal  year  of  1876 $5,463,166  31 

Deposits  for  fiscal  year  of  1875 4,801».  392  92 

Increasoin  deposita  for  1876 653,773  39 

Grants  from  the  Treasnry  for  1875 $7,900,534  80 

Grants  from  the  Treasury  for  1876 5,089,776  50 

Decrease  in  grants  for  1876 2,610,758  30 

Aggregate  receipt*  for  1875 12,709,927  79 

Aggregate  receipt*  for  1876 10,552,948  81 

Decrease  in  aggregate  receipt*  for  1876 2,156,984  91 

Increase  of  grants  from  Treasury  for  1875 2,810,758  30 

Deduct  increase  of  deposits  for  1876 653,  773  39 

Balance  2,156,984  91 

Increase  of  receipts  for  1876 ;. 8,52,387  13 

Decrease  of  receipts  for  1876 198,613  74 

Increase  for  1876,  as  shown  above 653,773  39 
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iqfoiitories  during  the  fiscal  year  ended  June  30,  1876. 


Increase  of  Decrease  of 

; 
Warrants        Increase 

Decreaw 
from  1875. 

Transfer  account. 

Balance  snb- 
j<*ct  to  draft 

!r^r\S-V  "^^^l-?                rtraw«-         over  1875. 

From— 

To- 

June    3  0, 
1876. 

\m,3Dl  84 

1723  206  53i 

$94,931  17 
62, 055  76 

2400  000  00  ^'^4.1  am  in 

en,  224  92 
31,510  67 

$699  01 

Q'M  967  141 

50,000  00 
25,  000  00 

15,  lTJ33i        622. 033  S5     124.388  i5 

60  451  82 

7,090  80          32!).  291  01 

5,  755  17 

300,  000  00            20!  486  43 

JHMO  46, 

1, 459.  350  59     198,  446  43 
0.^5  .142  13 

1, 250,  000  00 

70,600  73 

1         60,684  26 

IQ.'i  692  07 

50,000  00 

49,  9:W  81 

690  35 ,         433094  17 '       63!  664  77 

375,  000  00 
400  000  on 

39,  078  53 

ti-.m  96 

5,146.591  17 70i3*^  12 

3.  150  000  00 

298.  452  78 

^539  41 

461,  732  44         7,  796  75 
350,274  68 

' 

214,  015  08 

81,461  10 

135.769  18 

2,039  82 

43,016  15 

1,  084,  042  06       76, 222  12 

875,  000  00 

17, 153  53 

362  96 

850  00 

500  00 

516  50 

.•••••«•••••••'«....•••••»• 

510  90 

1,188  52 

, 

1«5  30 

285  :«) 

I,S;7  72 

t 

3,  5U<i  HI 

1,  118  24 

2,  432  02 
2,  117  .36 

8-J3  t<7 
560  00 

2,  759  99 
62  75 

1,1jS)  99' 

2,710  26 

252  38 

492  61 

8GI  83 

563  66 

5<»  OO ! 

561  60 



32  20' 

••••••••••    ••••      ••-•••••••-•! --- 

32  20 

435  98  

699  28 

60  06 ' 

179  71 

1.22127 

610  16 

92  07 
325  00 

125  00 

349  60 

34  64 

45  00 
840  82 

11  00 
789  11 
415  00 

148  85 

3.714  j'7 

m        •••                         •                       ••••••••■■••'•«•■*••«*•«• 

2,834  36 

9  00 

( 

20,911  63 

43  30 

::::::::::::::  i::^::::::::::"!!:::::: 

87  10 

■    •««••    •••«a«**^a«««*«    •*•*•«{•••••*•••*■• 

25  00 

512  60 

267  19             

\ 

1 i 

.  i -_     _ -- 

267  19 

2:300 1   

273  00 

36  5!l ! ! 

36  59 

33  Oo ... 

50  00 

43  37 

..........................    ............ 

.........................1 

579  05 

922  25 

945  30 

1 

1 

1,794  40 

50  00 

( 

1,903  94 

1  ,          

19  90 

68  95 

1                             ' 

...•••  ••«••• 

a543sa  13       198,  613  74    11, 124. 924  17     306,  853  45  1,  036, 518  8C|3,  618, 067  78  3, 618, 067  78 

866, 175  69 

•/  1875  and  1876  at  Treasury  depositories, 

Wirrants  drawn  for  1875 $11,854,589  60 

Wimmts  drawn  for  1876 11,124,924  17 


I>pcny«e  of  warrants  for  1876 

I>«<lact  increase  of  warrants  for  1876 


729,  665  43 


$1,  036,  518  88 
306,  853  45 

729,  665  43 


B«Iaiu>  subioct  todraflJuno  30,  1875 1,427,689  62 

Bdance  i.ul)je€t  to  draft  Jane  30,  1876 866,175  69 


Decrease  for  1676 


561,513  93 


Toul  Dumber  of  warrants  issued  during  fiscal  year  1876. 
ToUl  Dnmber  of  warrants  issued  during  (Iscal  year  1875. 


13,  456 
12, 278 


locrcase  for  1876 . 


1,178 


EDWARD  W.  BARBER, 
Third  Asn^itant  Postmaster-OenercU. 
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^0.1. — Postage-stamps,  stamped  envelopes ^neimpaper-ivr apper 8 ^  and  postal  curdn  issued  dm 

ing  the  fiscal  year  ended  Jane  30,  1876. 


DeBcriptioii. 


Ordktary  poHage-Hampt. 


OM^Dt  — 

Tw(K*nt.... 
ThreexeDt .. 

IlTHXIOt 

Six-oeo4 

Tea-oeiii 

FiftMD-eent. 
Thirtj-oent  . 
Xioety-oeot . 


Quarter  end- 

^tuirter  end- 

Quarter end- 

luf; Septem- 

ing Decem- 

ing March' 

ber  30, 1875. 

ber  31, 1875. 

31, 1876. 

95. 036, 600 

30.909,700 

33,  427,  300 

16, 647,  000 

19,  696, 200 

19,  934,  400 

112,466,600 

120, 030, 400 

120. 640.  200 

3,241,620 

2,033,420 

2.  510,  860 

1. 394. 550 

1, 950, 900 

1,830.900 

1, 243,  620 

1, 188,  910 

1,  970,  530 

131.320 

263,840 

331,860 

40.460 

119,260 

iOO,040 

4,100 

6,980 

9,380 

Quarter  end- 
ing June  30, 
1876. 


Total. 


35,  853.  200 

ld,280.0iK) 

121.529,000 

2, 123,  400 

1, 949. 850 

1,  595,  670 

215,  140 

89.680 

2.900 


125, 226,  800 

74,  557,  600 

474,  666.  200 

9,909,300 

7. 125.  500 

5,  998,  730 

942. 160 

349,  440 

23.360 


Vtlne '14.  362, 946  00  |$4,  723. 143  00   #4,  872.  8.50  00   $4,  814,  515  00   |18.  773,  454  00 


Xtyctptiper  and  periodical 
stamps. 

Two-oent 

Three-cent 

Foar-oent 

Six-cent , 

£ight«ent 

Nioe-cent 

Ten-cent 

Twdve<ent 

Twentj-foor  cent 

Thirty-six-ceot 

Forty-eight-cent 

Siitj-oent 

Sevea^-two-cent 

EijEbty-foor-eent 

Xiuety-Bix-oeot 

(toe^oUar-and-ninety-two-cent 

Three-dollar 

Six-dollar 

Nine-dollar 

Tvelre-doUar , 

Tireoty-foar-doliar 

Thirtytiz -dollar 

Forty-eicht-dollar , 

Siity-doUar , 

Value 


Ordinary  stamped  envelopes. 


Oafrceot 

Tw«H»nt 

Tbre»-cent ..... 

Fire-cent 

^ix^eot 

Tfo-oent 

11fte«n-cent 

Thirty-cent 

Niaety-oeot 

One-ecBt  wrapper!  . 
T«»«eot  wrappers. 


60.955 

23,085 

30.495 

32,325 

14.920 

5.920 

31,520 

20,770 

16,830 

8,025 

6,975 

6,025 

2,430 

2,790 

11,460 

6,290 

6,719 

3,  799 

2,571 

2.219 

1,636 

529 

333 

691 


59, 675 

21,  470 

28,030 

25,905 

12,515 

.3,630 

32,500 

22,555 

18,335 

9,250 

8,065 

6,475 

2,550 

3,185 

9,940 

5, 215 

6.319 

1,673 

1,  424 

1,672 

404 

515 

96 

648 


78.265 

27,600 

.35,750 

34.  570 

20,940 

6.680 

44,320 

25.995 

22.925 

11,875 

10.960 

10,530 

5,825 

5,045 

11,300 

7,050 

7.204 

3,  682 

1,781 

9,078 

5^8 

439 

232 

807 


64,770 

23,780 

31.  850 

32,785 

16.440 

6,420 

38,070 

24,580 

22,960 

11, 105 

9,565 

9,280 

4,915 

4,570 

10, 695 

6,415 

5,874 

2,921 

1,576 

1,884 

762 

618 

513 

900 


1261, 974  55  I    $184, 949  80       |243.  701  90       1254,  628  50 


3,962,500 

555,500 

13,  580;  400 

171, 750 

91,700 


Yahie 


Siswtped  envelopes  bearing  a  re- 
quest to  return  letter. 


Ooe^eat .... 

Two-oent 

Thrce-eent.. 

Fir»cent 

Six-cent 

Fiftoen-eent 


9,894,950 
1, 683.  750 


5,997,500 

1, 191, 000 

15, 116, 000 

96,000 

58,600 


3,031,950 
1,  575,  000 


5, 217,  750 

830,500 

15,  057,  500 

41,950 

46,900 


100 

100 

3,  419, 950 

1,567,000 


$583,  514  33  i    #659.  092  95       #652, 165  52 


4,911,950 

753,000 

15,  574, 600 

91,950 

99.750 

1,950 

350 

950 

950 

9,577,950 

1,828.000 


$659, 339  44 


378,000 

417,000 

14, 132. 250 

4,000 

41,000 

500 


475.000 

542,500 

16,  090, 250 

7,500 

36,000 

500 


405,500 

523,500 

15,  413, 000 

5,500 

57,000 


Value I     $482,851  00  i    $548,993  45  |    $528,944  35 


389,000 

529,000 

15, 139, 000 

9,500 

49,500 

500 


263.665 

9ri,  935 

126.  125 

125,585 

64.  815 

22.650 

146.410 

93,900 

81,050 

40,255 

34,865 

32,310 

15,720 

15.590 

43,  395 

24, 970 

26,116 

12,075 

7,  352 

7,853 

3.390 

2,101 

1,174 

3,046 


$945,254  75 


19, 389, 000 

3, 330, 000 

59,  328,  500 

260,250 

156,  950 

1,250 

350 

350 

350 

11,  845,  OOO 

6,  653,  750 


$2,  554, 042  24 


1,  640, 500 

2, '012.  000 

60,  704,  500 

19,500 

176,500 

1,500 


$518, 789  50  I  $2.  079,  .578  30 
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No.  7. — Postage-stampSf  stamped  envelopes,  ^c» — Continned. 


I>escriptioii. 


Po9tal  ca/rdt. 

One-cent 

Value 


Q^ial  postage-ttamps. 


One-cent 

Two-cent 

Three-cent 

Six-cent 

Seven-cent 

Ten-oent 

TweHe-oent 

Fifteen-cent 

Twenty-fonr-cent 

Thirty 'cent 

Ninety-cent 

Two-qoUat 


Value 


OJkial  stamped  envdopti  and 
vnrappers. 


One-oent 

Two-cent 

Three-cent 

Six-cent 

Ten-cent 

Twelve-cent 

Fifteen-cent 

Thirty-cent 

One-cent  wrappers  . 
Two-cent  wrappers. 


Value 


Quarter  end- 
ing Septem- 
ber 30, 1875. 


30, 647, 500 


$306. 475  00 


449.700 

968,600 

3,108,300 

581, 150 

4,600 

28,975 

35,445 

13,570 

10,050 

23,400 

5,700 


1162, 057  40 


102,500 

9,393,400 

61,900 


600,000 
100 


$84, 300  42 


Quarter  end- 
ing Decem- 
ber 31, 1875. 


41, 988, 500 


$419, 885  00 


47,000 

29,400 

1,890,250 

113,400 

4,100 

9,100 

10,900 

4,470 

7,650 

6,900 

2,960 


174, 315  00 


146,000 

2,957,500 

45,000 


400,000 


$99,353  40 


Quarter  end- 
ing March 
31,1876. 


40, 103, 500 


$401, 035  00 


96,200 

164,700 

2,722.350 

175,500 

6,110 

27,450 

32,410 

6,070 

3,530 

17,840 

6,625 

500 


$117,610  60 


191,500 

3,241,350 

168,100 


600,000 


$117, 886  SO 


Quarter  end- 
ing June  30, 
1876. 


38, 075, 500 


$380,755  00 


407,350 

451,900 
5, 528, 700 

960, 000 
3,300 

207,400 
56,850 
28,900 
24,100 
86.950 
10. 310 


$309,848  SO 


200 

156,000 

3, 6f  9, 150 

67,300 

25 

100 

20 

10 

900,000 


Tot 


150,8 


$l,50a 


1.C 

9 

13.S 

l.€ 

S 
1 


$663, 


5 
12,  S 

2 


8,5 


$127, 570  61  i      $42V, 


RECAPITULATION. 


Description. 

Number. 

Valu 

Ordinarv  Dostaire-stamDs •• 

698.799,090 

$18,773, 

New8i>ai>er  and  Deriodical  stamns .,.,.,,^.,.^^-,,^. 

1,290,347 

945. 

Ordinarv  utamiped  envAloiieS'— plain 

82,467,000 
64,554,500 

2,280, 

rea ueat ................................ 

2,079, 

Total  staniT>ed  envelopes ....,, .,^^-,,,-^-. 

147,021,500 

4,359, 

NewsDaner- wrappers  ................................................. 

18,  498,  750 

273, 

Postal  oards .........x...rT'rT-T-.T 

150,  815. 000 

1,508, 

OflBcial  postasre-stamps  ,,-.^,,tt ....^-..^t , 

17,682,665 

663, 

fWnAl a1  ntramped  epvelopes  and  wrappers .■.Tt-,T-,-,,f, t 

15, 690, 155 

429, 

Whole  number  and  value  of  stamps,  stamped  envelopes,  and  wrappers. 

1, 049, 797,  507 

26,953, 

KDWARD  W.  BARBER, 
Third  AtHttant  PoMtmagter-  Oeneral 
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No.  11. — Statement  showing  the  clasgificatum  and  disposition  of  letters  containing  valudble 

inclosuresfor  the  fiscal  year  ended  June  30, 1876. 


Money 

Called"  Minor": 

Checks,  drafts,  bills  of  exchange,  letters  of  credit,  certi- 
ficates of  stock 

Money-orders,  foreign  and  domestic 

Notes  and  due-bills 

Deeds  and  land-warrants 

Mortgages  and  assignments,  releases,  satisfaction  of,  Sec 

Leases  and  assignments  of,  Sco 

•  Passage  and  railroad  tickets 

Bank-books 

Pension-certiflcatee 

CaUed  "Sab-Minor": 

Reoeipts,  bills  of  lading 

Legal  docnments 

Seued  foreign  letters  inclosed 

Sealed  domestic  letters  inclosed 

Pension-papers,  registered-letter  receipts,  &c 

Locks  of  hair 

Paid  notes,  cancelled  checks,  Sco .* 

Photographs 

PostavD-stamps 

Miscellaneoas 

Called  "Property": 

Jewelry 

Dry-goods  and  clothing 

Books,  pictures,  and  masicr 

Merchandise  and  samples 

Cntlery  and  instniments ^ 

Manuscripts 

Miscellaneoas 


I 

P 


33,709 


7,09S 

3,394 

l,06ti 

406 

80 

2 

348 

14 

17 

11,734 

3,307 

1,551 

361 

282 

1,668 

686 

23,497 

33,512 

5,300 

959 
1,127 
3,530 
2,054 
131 
830 
3,971 


186,770 


6,737 


292 

140 

44 

17 

3 


11 


1,318 

126 

237 

90 

14 

477 

35 

7,821 

3.542 

752 

648 
1,145 
2,195 
2,275 
102 
319 
8,793 


31.033 


Ow 


«2 

5S 


S 
O 


a 

a 


6,166 


410 

196 

63 

34 

5 

1 

14 
3 

Q 


6 


6,890 


3 

o 

H 


.35.613 


7.794 

3,730 

1,174 

447 

88 

3 

273 

16 

19 

13,053 

3,433 

1,788 

351 

396 

3,145 

721 

31,318 

37,054 

6,013 

1,613 
3,373 
5,715 
4,33» 
233 
439 
5,766 


164,693 


EDWARD  W.  BARBER, 
Third  Assistant  Postmaster-GeneroL 


No.  12.— Statement  showing  numbeTj  contentSy  and  disposition  of  registered  letters  received 

during  the  fiscal  fear  ended  June  30, 1876. 


Money-letters,  including 56  firom  last  fiscal  year... 
Minor  letters : 

Drafts,  including  1  from  last  fiscal  year 

Money-orders 

Notes 

Bank-books 

Passage-tickets 

Deeds 

Sub-minor  letters: 

Photographs 

Receipts 

Powers  of  attorney 

Stamps 

Miscellaneoas 

Property -letters  and  packages: 

Jewelry,  including  2  from  last  fiscal  year . 

Merchandise,  including  7  firom  last  fiscal  year 

Without  valuable  inclosures 

Poreign  letters,  including  135  from  last  fiscal  year 


i 

1 

1 

Outstanding 
or  not  acted 
upon. 

• 

649 

140 
5 

50 

34 

2 

63 

I 

768 

165 
7 

6 

6 

1 

1 

15 

3 

1 

13 

17 

1 

3 

43 

55 

9 

9 

11 

1 
1 
3 

13 

10 

187 

13 

8 

9 

85 

87 

44 

41 

490 

3,874 

6 
3 

63 
53 

617 

9 

3,883 

5,422 

845 

61 

5,748 

EDWARD  W.  BARBER, 
ITiird  Asmtant  Postmatter^GmerdL 
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eeport  of  the  postmaster-general.  43 

ContraotOffioe,  Post-Office  Department, 

Washingt&ti^  D.  C,  November  11,  1876. 

Sie:  For  a  statement  of  the  mail-service  for  the  contract-year  ended 
Jone  30, 1876,  &c.,  I  have  the  honor  to  refer  you  to  the  tables  hereto 
annexed. 

Table  A  exhibits  the  character  of  the  service,  the  length  of  routes, 
thenamber  of  miles  of  transportation,  and  the  cost  thereof  at  the  close 
of  the  contract-year. 

Table  B  exhibits  the  railroad-service  as  in  operation  on  the  30th  of 
June,  1876 ;  also  the  cost  per  mile  in  each  State  and  Territory. 

Table  C  exhibits  the  steamboat-service  as  in  operation  on  the  30th  of 
Jone,  1876. 

Table  D  shows  the  increase  and  decrease  of  mail-transportation  and 
cost  in  the  several  States  and  Territories  during  the  year  ended  June 
30, 1876. 

Table  E  shows  the  weight  of  the  mails,  the  speed  with  which  they  are 
conveyed,  the  accommodations  for  mails  and  agents,  the  trips  per  week, 
and  the  rates  of  pay  per  mile  per  annum  on  railroad-routes  in  States  in 
which  the  contract-term  expired  June  30, 1876,  and  also  in  other  States 
and  Territories,  the  returns  having  been  obtained  with  a  view  to  the 
re  adjustment  of  the  pay  in  accordance  with  the  act  of  March  3,  1873, 
and  used  also  in  accordance  with  the  act  of  July  12, 1876,  in  the  case  of 
readjustments  taking  effect  on  and  after  July  1, 1876.  This  table  is 
accompanied  with  an  alphabetical  index  of  the  titles  of  the  companies 
carrying  the  mails. 

Table  F  shows  the  re-adjustment  of  the  rates  of  pay  per  mile  on  rail- 
road-routes in  which  the  contract-term  expired  June  30, 1876,  and  also 
in  other  States  and  Territories,  and  on  certain  new  routes  the  adjust- 
ment of  the  rates  based  upon  returns  of  the  weight  of  the  mails,  the 
speed  with  which  they  are  conveyed,  the  accommodations  for  mails  and 
a^nts,  and  the  number  of  trips  per  week,  in  accordance  with  the  act  of 
March  3, 1873,  and  with  the  act  of  July  12, 1876,  in  the  case  of  re-adjust- 
ments  taking  effect  on  and  after  July  1, 1876.  This  table  also  is  accom- 
panied with  an  alphabetical  index  of  the  titles  of  the  companies  carrying 
the  mails. 

Table  G  is  a  statement  of  the  number,  description,  and  prices  of  mail- 
bags,  mail-bag-catchers,  mail  locks  and  keys  purchased,  and  of  the  ex- 
pense incurred  on  account  thereof,  during  the  fiscal  year  ended  June 
30, 1876. 

Table  H  is  a  list  of  railway  post-office  lines  in  the  United  States  June 
30, 1876,  showing  the  increase  in  the  service  since  June  30, 1875. 
Very  respectfully,  your  obedient  servant, 

THOS.  J.  BRADY, 
Second  Assistant  Postmaster- OeneraL 

Bon.  James  N.  Tyneb, 

Postmaster-  General, 
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£. — Table  showing  the  weight  of  the  maiU^  the  speed  with  which  they  are  conveyed^  the  ac& 
on  railroad-routes  in  States  in  which  the  contract-term  expired  June  30, 1876,  and  also  in  oti 
pay  in  accordance  with  the  act  of  March  3,  1873 ;  and  used  also  in  €U)cordanoe  with  the  < 

Abrrbviationb. — f.  f.,  fixtures  and  farnitore ;  f.  f.  c,  fixtures  and  famitnre  complete ;  m.  c,  mi 
line ;   d.  1.,  double  line ;   1 1.,  triple  line ;   m.,  miles ;  r.  a.,  route-agent« ;   m.  m.,  mail-mesaeDgera. 
the  "Beautfks  "  column  refer  to  the  order  of  the  routes  in  this  taue. 


O 


CO 


Ohio.. 


X.  Y. 


N.  J.. 


Ohio 


N.Y. 


9 


10 


11 


12 


N.Y. 


N.Y. 


N.Y.. 


N.Y. 


N.Y. 


S 


I 
I 


9008 


1201 


21007 


2103 


9049 


1941 


21045 


1917 


1211 


1211 


1941 


1241 


N.Y. 


AT  ft  •  •  •  • 


1241 


2401 


Termini. 


7004 


Elyria,  MUlbury 


New  York,  Dunkirk 


New  York,  West  Philadel- 
phia. 


Toledo.  Elkhart. 


Elkhart,  Chicago. 


Albany,  Buffalo 


New  York,  Albany. 


Albany,  Troy 


(Buffalo,  Elyria... 
i  Millbury,  toledo 


} 


Corporate  title  of  company  car- 
rying the  mail. 


5 

S' 

o 
u 

o 

.d 
-»* 
be 

a 


o 

I 
8 

I 


Lake    Shore    and    Michigan 
Southern. 


Erie 


Pennsylvania 


Lake  Shore    and    Michigan 
Southern. 


do 


New  York  Central  and  Hud- 
son RiTcr. 


do 


do 


MiUs. 
74.98  32,5 


459 


90 


133.6 


101 


298 


144 


35 


28 


32.1 


32,! 


Buffalo,  Chicago 


5  Elvria,  Millbury , 
I  Toledo,  Elkhart. 


Philadelphia,  Pittsburgh. . . 


Lake  Shore  and  Michigan 
Southern: 


.do 


.do 


Pennsylvania 


6 


210 

a 


.2  J 
L5i 


542 


45,3 


45,3 


30 


32,9 


32,  S 


79.3 
143 


}32,! 


353.6     28 
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Modations  far  tnaiU  and  agents^  the  trips  per  week,  and  the  rates  of  pay  per  mile  per  annuMy 
States  and  Territories,  th€  returns  having  been  obtained  mth  a  view  to  there-adjustment  ofth^ 
•/  July  12, 1876,  in  the  case  of  readjustments  taking  effect  on  and  after  July  1,  1876. 

atcben :  r. p. o..  railway  poet-oflSoe :  apt.,  apartment;   b.  o.,  bags;aze-car ;  I.,  line  or  lines  ;  n.  1.,  single 
lumber  followed  by  an  Asterisk  (*)  shows  the  eqoivalent  in  round  trips.    The  figures  in  parentheses  in 


Wbole  weight  car- 
ried any  distance 
for  thirty  days. 


u 
3 

0 


cs 


o 
H 


Lk     Us, 
S17730160&,064 


Lbs. 


Average 
weight  car- 
ried whole 
distance. 


^S 


n 


Lbs. 


'3 


Lbs. 


272Tm  45,  462 


651^45103,990 10fi3535  364, 911    6,082 


JI573K  1071*710 


l«115:<i5ffl,9K 


12360622977649  49.621 


33405292328749  37, 145 


2244739 


37,412 


JJ«J<n  1039930  4186517  3364475  56. 07 1 


*'78»799,734 


3497564  3159723 


52,662 


108.05i>   1,801 


3066186  51,102 


^^'"^^^laaot?  8953179  1709576  28,  492 


1132,950 


»«»51189»5  2210290  1802446 


2,215 


20,027 


Sire,  &c..  of  mail-car  or 
apartment. 


Feet  and  inches. 

r.  p.  o.,  45  by  9.(avei-age,)  ^ 
L;  18  by»,  il.;fas^matl, 
4  1.— 45  by  9,  45  by  9, 6U 
by  9,  60  by  9. 

r.  p.  o ,  50  by  10,  f.  f.  c,  d.  I. 
to  Uorneliiiville,332  m. ; 
9.  L  re«*idae,  127  m.;  r.  a. 
apt.,  15.11  by  10.4,  f.  f., 
8.1.  «7  m.;  12.8  by  6.8,  f.f.. 
8.1.39  m. 

r.  p.  o.,  46  by  8.7,  f.  f.  c,  3 1.; 
58.6 bv  8.5., ff.c.,1 1.;  ten- 
der, 2&  by  7.9,  f.f.c.,1 1;  r.a. 
apt.,  (average,)  15.4  by  6.6, 
11.  thron2h;r.a.  apt.  8  by 
6.4,  1  additional  to  Mon- 
mouth Junction,  42  m. 

r.  p.  o.,  '5  by  9.  (average,) 
1  1.;  fabt-mail,4  1. — 45  by 
9, 45  by  9. 60  by  9, 60  by  9. 

r.  p.  o.,  36  by  9, 1 1.;  45  by  9, 
(average,)  1 1.;  fast-mail, 
4  1.— 45  by  9,  45  by  9.  60 
by  9,  60  by  9. 


r.p.o.,  fkst-mail,4  ].— 60  by 
9,  60  by  9.  45  by  9.  45  by 
9;  and  1  L  47  by  9.  (av- 
erage.) 

r.p.o.,  fa«t-mail,4  1. — 60  by 
tf ,  (iO  by  9.  45  by  9,  45  by 
9 ;  and  1  L  47  by  9,  (av- 
erage.) 


'r.  p.o.,  38 by 9, (average,) ) 
1 1.;  45  by  9,  (average,) 
1 1.;  fas^mail,  41.— 45 
bv  9, 45  by  9,60  by  9,60 
by  9,  Buffalo  to  Cleve- 
land, 184.5  m.;  38  by  9, 
(average,)  1 1.;  18  by  9, 
1 1.;  45  by  9,  (average,) 
ll.:fastrmail,4l.-45bv 
9,45  by  9, 60  by 9, 60  by 
9,  CleveUnd  toElyria. 
25.7  m.,  and  Millbury 
toToledo,  8.5  m. 

Seeparta,  (5,9,11) , 


'  r.  p.  o.,  38  by  9,  (average.) 
1 L;  45  by  9,  (average,) 
*l.;16by9,Jl.,Elyria 
to  Mill  bury,  79.3  m.;  > 
38  by  9,  1  1.;  36  bv  9, 
1  1.,  Toledo  to  Elk- 
hart, 143  m. 

r.  p.  o.,  46.5  bv  8.9,  f.  t  c.  s' 
I.;  r.a.  apt.',  10.11  by  8.7, 
f,  f.,  a.  1. 


M 
t 


13 


i7r 


49i* 


13 


174* 


34 


47* 


27 


174* 


17J* 


17J* 


36 


$755  00 j  60  days,  f^om  Dec.  1, 
li=T.5;  average  speed, 
32  m.  fast-mail;  28 
m.  residue. 
705  OO!  60  davs,  from  Dec.  1, 
1875. 


628  00 


Main  ronte ;  branches 
IS8,  (I4«,)  #55;  60 
davs,  frum  Dec  1, 
1875. 


625  00  60  days,  from  Dec.  1, 
1875;  average  speed, 
32  m.  fast  mail;  28 
m.  residue. 

615  00  60  days,  ft'om  Dec.  1, 
1875;  average  speed, 
32  m.  fast-mail;  28 
m.  reeidne.  Part; 
residue  |590.  #485, 
(9,11) 

602  00  60  days,  from  Deo.  1, 
1875;  average  speed, 
45  m.  fast-mail ;  30 
m.  residne. 

597  00  60  days,  from  Deo.  1, 
1875.  Part;  residue 
•597.  (8.)  Average 
spe«d,  45  m.  fast- 
mail  ;  30  m.  residue. 

597  00  60  days,  from  Dec.  1, 
1875.  Part;  residue 
♦597,  (7.) 


'60  days,  from  Dec.  1, 
ld75.  Average 
speed,  32  m.  fast- 
mail  ;  28  m.  resi-  v 
due.  Part;  resi- 
due, #615, 6485,  (5, 
11.)  34.2  m.  at 
#615. 


590  OC 


553  17 


485  00 


438  00 


60  days,  from  Dec.  2, 
ls75;  average  rate  of 
pay  184.5  m.  at  l-'^OO; 

135.2  m.    at    $615; 

222.3  m.  at  $485. 
'60  days,  from  Dec.  1, 

1875 ;  average 
speed,  32  m.  fast- 
mail;  28  m.  resi- 
due. Part ;  resi- 
due #615,  #590,  (5, 
9.) 

90  days,  from  Oct.  1, 
1874. 


6 


8 


9 


10 


11 


12 


\ 
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£. — TahU  shotptng  the  weight  of  the  matZa,  the  speed  mth  which  they 


o 


13 


» 

o 

■•-> 

rou 

^. 

•  "S 

i^ 

• 

'u 

eg 

s 

^ 

eS 

3 

o 

CA 

« 

5Z5 

14 


15 
16 

17 
18 


Pa... 


3401 


Md  . . . :  3503 


19 
20 

21 

22 


23 
24 


Md  .. 
Ohio . , 

N.  T. 
Md.. 


3503 
9032 

120d 
3504 


W.Va   12002 


Md 


3514 


8001 


Terroini. 


Corporate  title  of  company  car- 
rying the  maiL 


S 

9 

O 

t 

a 
e 


Philadelphia,  PittabnrKh... 


Pennnylvania 


Miles. 
353.6 


Baltimore,  Washington i  Baltimore  and  Ohio 


21028 


10003 


Neb...  31001 


Ohio..!  9002 


N.  J..1  2101 

lud  . . .  22003  !22003 


10013 


7001 


25     Ohio..    9001 


26 


27 


Ohio..    9001 


Ohio.. 


28  I  Ind  . 

29  lud. 
! 

30  Ind . 

! 

31  Ky  . 


21001 


21001 


9001  21001 

22028  22029 

22005  22005 

2-2010  ,22010 

20005  20005 


40 


do 

Cincinnati,  Parkersbnrgh . . . 

Baffalo,  HomellsvillA 

Baltimore,  Wheeling 


Grafton,  Parkersbnrgh . 


Bav  View  JnncMon,  n.  o., 
(^timore.)  Washington. 

Omaha,  Ogden  City 


Pittsbargh,  Chicago 


New  Tork,  Eanton 

Indianapolis,  Cincinnati 

Bellaire,  Columbns 


BoUaire,  Newark . 


Newark,  Colnmbns 


La  Fayette,  Kankakee 


IndianapoliB,  La  Fayette . 


Cincinnati,  Eaat  Saint  Louis 


Louisville,  Nashville 


do 


Marietta  and  Cincinnati 


I 

u 

c 


28 


28 


40 


2S 


195.15   30 


EriH 

Baltimore  and  Ohio 


91 
393 


30 
24 


do 


Baltimore  and  Potomac. 


Union  Pacific. 


Pittsburgh,  Fort  Wayne  and 
Ciiicago. 


Central,  of  New  Jersey 

lodianapolis,  Cincinnati  and 
La  Favette. 


Central  Ohio. 


do 


do 


Cincinnati,   La    Fayette   and 
Chicago. 

Indianapolis,  Cincinnati  and 
La  Fayette. 

Ohio  and  Mississippi 


104.58 
46.1 


29 
26 


1,032.4    25 


469.5     25 


74         27 
113.50  l2d 


1371 

1041        25 

I 

* 

33         25 

75. 75      35 

) 

65.62   29 

I 

I 
341  26. 2 


32     Tean  .  19002   190O2     Bristol.  Chattanooga , 


Louisville  and  Nashville 18G.  6     20.  5 


East  Tennessee,  Virginia  and     242.7     10 
Georgia. 
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areoontejftdj  ike  accommodations  for  mails  and  agents,  4-0, — Continaed. 


Whole  weight  car> 
lied  any  diatuioe 
for  thirty  dayi. 


1 

9 
O 


1 

% 


o 
H 


Average 

weight  car- 

riea  whole 

distance. 


% 


2?  • 

&4 


Lbt. 
1649487 


1^   !  Lb$.       Lbt. 


Lbt. 


717. 7(t5  2367252  1744696  29, 078 


26,604 


356,  »2&  125. 164  484, 084  460,  869  15, 362 


119.155  155.794274,879212,881   7,096 


96,035   81,741177,776 
640, 707  339, 697  980,  404 


100,230 
501,623 


1,670 
8,360 


2t3, 659 150, 210  433. 869  390. 372  6.506 


Sise,  &o ,  of  mail-oar  or 
apartment. 


1093553  G8SL  498 1706051 


39^733 


1667852 


18,754 


131,  897  524, 630  460,  466  15, 348 


322,  543237,  986  560,  531  172, 663 


5,755 


Feet  and  inchet. 
r.  p.  o.,  58.6  by  8.5. 1 1  c.  1 

I.;  46  by  8.5.  f.  t  c,  1  L; 

tender,  29  by  7.9,  II.;  r.  a. 

apt,  (average,)  11.6  by 

8,  £  f.,  s.  L 
r.  p.  o.,  52.4  by  9.6),  f  f.,  d.  I. 


r.  p.  o.,  52.4  by  9.6),  f.  f.,  8. 

I..  fh>m  April  19. 1874. 
r.  p.  o.,  52.4  by  9,  t  f.,  s.  1.; 

apt.,  (no  r.  a.,)  14  by  9, 

8.1. 

14  bv  9.2, 12.6  by  9.10,  f.  f, 

r.  p.  o.,  52.4  by  9.7,  f.  £  o., 
d.  L  to  Orah»n,  294  m.; 
8.  L  reeidne.  99  m.:  r.  a. 
apt.,  17  by  8.7i.  Balti- 
more and  Harper's 
Fnrry,  96  m.,  and  be- 
tween Grafton  and 
Wheeling.  99  m. 

r.  p.  o.,  52.4  oy  9.7,  f.  f.  c, 
s.1. 

r.  p.  o.,  46.10  by  9,  f.  f.,  d.  1.; 
r.  a.  apt,  14.9  by  — ,  t  f., 
8.  L 

r.  p.  o.,  (say)  50  by  9.9,  f.  f. 

c,  8. 1. 

24.3by8.1U.2lby8.9,f.f., 

d.  1.   to    Uomewood.  35 
m.^  s.  I.  residue,  434)  m. 


IP 

p. 


37i* 


54 


& 


1.9 


Remarks. 


M17  00;  60  days,  from  Dec.  1, 
1875. 


48 
14 

22|* 
271* 


«,  47^    49.  845  132. 323   78.  414i  2.  613' 
75.546  156,135  231,701192,463   6,415 


19 
29* 


22i* 


49* 


375  00 

375  00 
373  00 

362  50 
360  00 


Weight  for  30  days, 
from  Oct  5,1874.  and 
90  days  on  ni^ht- 
line  r.  p.  o.,  from 
Dec.  1. 1875. 

In  October,  1874 


60  days,  from  Dec.  1, 

1875. 
60  days,  from  Dec.  1, 

1875 ;  99  m.  at  #320. 


251.473  181,236  432,709 


14by7,d.l 

r.p.o.,50by9.5,  f.  f.  c,  8. 1.;  118 
r.  a.  apt  ,12  by  7.6,  f.  f.  c, 

8.1 


i?:,26i 


346, 776;  5, 779!  r.  p.  o.,  50  by  8,  f.  f,  s.  1 


63,670   1,061 


330  00 
327  00 

315  00 

300  00 


300  00 
268  00 


60  days,  from  Dec.  1, 

1875. 
90  days,  fW>m  Oct.  1. 

1875;  3.5  m.  increase. 

r.  P.O.,  with  platforms, 
54.5  by  9.9.  In  Feb- 
ruary, 1876. 

In  August,  1875.  Ad- 
ditional fast  -  mail 
from  Sept  12, 1875,  7 
times  per  week. 


20 


96,811^6,072216,199  7,206 


117,619   89,315199,934188,469,  6,2821 


187.  416  lOtJ,  191  295,  607  170, 095  5,669 


331. 301  194, 348  455, 649  250, 998   8, 366 


262  00 


iei.«es    66,703170,388120,713  4,023 


267  00  60  days,   from  Dec.  1, 

lt!75.   See  parts,  (26, 

27.) 

267  00  60  days,  from  Dec.  1, 

I      1875.    Part;    resi- 

I      due  1267,  (27.)    See 

!      whole  route,  (25.) 

Inb.C;  nor.a 20    '  26^  00  60  days,  from  Dec.  1, 

1875.     Part;    resi- 
due e267,  (26.)    See 
whole  route,  (25.) 
r.  p.  o..  50  by  — .  f.  f.  c,  s.  1.;    13       262  00 
r.  a.  apt,  12  by  7,  £  £  c,  ' 
8.1.  I 

r.  p.  o.,  50  by  9.5.  £  £  c,  s.  1.;    22* 
r.  a.  apt,  12  by  7.6,  £  £, 
s.  1.  I 

r.  p.  o.,  50  by  10,  50  by  10,    13g*   254  00 
50  by  10,  45  by  10, 41  by  ! 
10,  £  £.  8. 1.  I 

r.  p.  o.,  45  by  9.7,  £  £,s.  1.—   185* 
to  Bowling  Green,  113.5  { 
m.;  r.  a.  apt.  14.9  by  9.7.  j 
£  £.   1|  1.   to    Bowling  i 
Greon.  113.5  m.,  and  2) 
1.  residue.  73.1  m.    Ad- 
ditional r.  a.  apt.,  14  by 
7.4,  £  £  .,  8. 1.  to  Lebanon 
Junction,  30  ni. 

r.  p.  o.,  39.7  by  8.9J,  £  £  c,    14       244  00   Main    route;    branch 
s.1.  ^100,(120.) 


o 


13 


14 


15 
16 

17 

18 


19 
20 

21 

22 


23 
24 


25 
26 

27 


247  50   Average  speed.     73.1 
m.  at  ^217.50. 
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£. — Table  ahowing  the  vDeiyht  of  the  maiU^  the  speed  mth  which  the^ 


^ 


S 
3 

CO 


33 

34 

35 
36 

37 

38 


Ohio . . 


Ohio. 


Cal... 
Ohio., 

Mo... 
Ohio.. 


5 

9 


s 

s 

;z5 


J  . 

S    ft 


Tei-mlni. 


Corporate  title  of  comiMny  car- 
rying the  mail. 


i 

a 

e 


I 

u 

t 

I 


9046  21042 


9051    31047 


39 
40 

41 
42 
43 
44 

45 

¥\ 

47 

48 


Mo  ... 
Va.... 

Ohio.. 
Ohio.. 
Ohio.. 
Ohio.. 
Ind... 
Tonn  . 

Ga 

Tenn 


49 
50 

51 

52 
5!) 

54 

55 


III... 
Va... 

Ohio.. 

Ky  .. 
111... 

HI... 
Ohio.. 


46001 
9036 

28011 
9002 


21032 


2eK)14 
4409 

9031 
9016 
9002 
9002 
22002 
19004 

15002 
190O4 


21002 


Cleyeland,  Cincinnati Cleveland.  Colambns,  Cincin- 

j      nati  and  Indianapolis. 

Chicago,  0.,  Chicago,  111  —   Baltimore  and  Ohio,  (operat- 

I  iDg  Baltimore,  Pittsbargh 
I      and  Chicago  Railroad.) 

San  Francisco,  Ogden i  Central  Pacific 


CQlambna,  Pittsbargh. 


Sedalla,  Denison 

Pittsbargh,  Homewood 


23031 
4410 

9051 

20004 
23010 

23010 
<030 


Hannibal,  Sedalia 

1 1008     Richmond,  Petersbargh . 


21027 


21014 


21002 
29002 


PittAbargh.    Cincinnati    and 
Saint  Loais. 

■ 

Missoari,  Kansas  and  Texas  . . 

Pittsbargh,  Fort  Wayne  and 
Chicago. 


Missoari,  Kansas  and  Texas 
Richmond  and  Petersbargh. 


Cincinnati,  Xenia Pittsbargh,    Cincinnati    and 

Saint  Loais,  (Little  Miami 


Colambas,  Xenia 


division.) 
Colambas  and  Xenia 


Pittsbargh,  Chicago |  Pittsbargh,  Fort  Wayne  and 

Cbicaga 


.do 


.do 


JfOet. 
M5k25 


S7L53 


38 
35 


880.96 

21 

193 

31 

447 

SS 

30.7 

142.88 

SO 

84.07 

27 

65.96    28 


55 

469.5 
469.5 


Indianapolis,  Terre  Haate  . , 


28 
97 
27 


Terre  Hante  and  Indianapolis  .73         90 


19004;  Stevenson,  Chattanooga ,  Nashville  and  Chattanooga 


15002 


19004 


11009 

21047 
20004 


Atlanta,  Chattanooga i  Western  and  Atlantic 


Stevenson,  Chattanooga. 


Nashville  and  Chattanooga 


East    Saint    Loais,    Terre  '  Terre  Hante  and  Indianapolis 
Haate. 


21026 


Petersbargh,  Weldon Petersbargh 


Chicago,  O.,  Chicago,  HI. 


Cincinnati,  Loaisville . 
Camp  Point,  Qaincy  . . 


Baltimore  and  Ohio,  (operat- 
ing Baltimore,  Pittsburgh 
and  Chicago  Railroad.) 

Loaisville,  Cincinnati  and 
Lexington. 

Chicago,  Barliogton  and 
Qaincy. 


Galesbargh,  Camp  Point do 


Cincinnati,  Dayton Cincinnati,     Hamilton     and 

Dayton. 


39 


25 


138.47  i  23 


39 

•  «  •  •  ^» 

165^40 

30 

65.51 

20 

871.53 

35 

llOf 

27.  £ 

82 

25 

78 
00.45 

25 
1 

REPORT   OP   THE   POSTMASTER-GENERAL. 


95 


crc  convejfed,  the  accommodations  for  mails  and  agenU,  tf  c.~CoDtiuaed. 


Vbole  weight  car- 
ried  Aoy  diitaDoe 
Sor  thirty  days. 


5 

S 


a 


3 

o 
H 


LU.Lbi.Lbt. 
W,»6 173.^1 1434, 4^ 


i01,94:>  14^,396344, 969 


i 

tee.  999  830, 11^ 


487,493 


343,018 
1 1171101965,  SS2 


93,905  39,436,132,641 


«7,«3  39,525 


197,206 


00,  S49  83,809 
lgS,68S 


84,058 
^7451238,430 


174, 323  415^  3901589, 713  551,  446 


411,540143,133554,673 
1048534896,8551947389 

! 
J 

«50,4U3l5,384974,79e 


»e,  914 104,784  583, 698 


».  074 114, 938 195,  OH 


".»!  32.086' 49,067 


17«,03354, 8391531, 07-2 
**^0«  48,955210,78f 

*^*«  42,030103,271 
**i5«  W, 409298, 9C42 


W.874  45.876127,750 


Average 
weight  car- 
ried whole 
distance. 


n 


Lbt. 
2:i9;454 

283,048 


84,297 
127,208 


64,057 
235,665 


545, 819 


626,579 


277,141 


544,150 


123,202 


143.383 


49,067 


453,629 
200,493 

84,038 

J50,8&^ 
-236.840 

95, 174 


&4 


Lbt. 

7,748 

4,717 

11,434 
16,420 

2,809 
2,120 


Size,  d:o.,  of  mail-car  or 
apartment. 


u 

• 

I 

M 

S 

£  • 

^ 

b 

a9 

k 
s. 

u 

ft 

H 

Q^ 

Remarks. 


Feet  cmd  inches. 
r.  p.  o.,  39.2  by  9.2,  f.  f.,  d. 

J.  to  Gallon,  80  m.;  s.  1. 

residue.  165.25  m. 
r.  p.  o..  50  by  8,  f.  f.,  s.  1.;  r. 

a.  apt,  20  by  8,  f.  f.,  s.  1. 

r.  p.  o.,  55.1}  by  8.9,  1 1  c, 

8.1. 

r.  p.  o.,  50.5  by  9.S,  1  f.,  b.  1. . 


r.p.0.,  (say)  51.2  by  9.10, 
I.  f.,  s.  L 


2,135 
3,927 

9,190 
9,096 
6,961 
4,619 
9,069 
4,106 

2,811 
1,635 


r.  p.  o.,  (say)  51.2  by  9.10, 

L  f. ,  s.  I. 
r.  p.  o.,  42  by  — ,  f.  f  c,  d.  1. 


r.  p.  o.,  50.5  by  9.2,  f.  f.,  s. 

1.;  r.  a.  apt.,  19.7  by  8.(>, 

f.  f.,  s.  1. 
r.  p.  o.,  50.5  by  9.2,  f.  f,  s. 

1.;  r.  a.  apt.,  19.7  by  8.6, 

f.  f.,  s.  1. 
24.3  by  Hi  21  by  8.9,  f.f.. 

d.  1.  to  Horaewood,  35 

m. ;  8. 1,  residue. 
24.3  by  Hi  21  by8.9,  f.  f. 

d.  1.  to  Homewood,  35 

m. ;  s.  1.  residue, 
r.  p.  o.,  50.6  by  9.3,  f.  f.  c, 

8.  1.;  r.  8.  apt.,  19.7  by 

7.7,  f .  f,  d.  1. 
12.6  by  8.8,  f.  f.,d.  I 


19 
14 

20 


13 

20 
13 
25i* 

291* 

'22* 

I 
19 


#237  00  80  m.  at  |262 
235  00 


233  00 
230  00 

293  00 
219  00 


7,560 
3,342 

2,801 

8,362 
7.894 

3,172 


r.  p.  o.,  40  bv  9.  f.  f..  s.  1. :  r.  il4 
a.  apt.,  1*3.4  by  8.4,  f.  f.,  | 
S.L  I 


215  00 
913  00 

910  00 
210  00 
209  00 
209  00 
208  CO 
205  00 

805  00 
205  00 


T.  p.  o  ,  50.6  by  9.9,  f.  f.  c.    19 
and  m.  c.  s.  1.;  r.  a.  apt., 
19  by  7,  f.  f..  8.  L 

r.  p.  o.,  42.4  by  8.10,  f.  f.  c,   13 


r.  p.  o.,  50  by  8,  f.  f.,  s.  1.;    14 
r.  a.  apt..  20  by  8.,  f.  f., 

8.  L 

9.6  by  8,  f.  f,  8. 1.,  and  b.  c   18 

T.  P.O.,  44.1 1  byn.6,  f.  f.  c.    12 
and  ni.  c  ,  s.  I.:  r.  p.  o. 
lap,  50.8  by—,  f  f.,  ».  I. 

r.  p.  o.,  44.11  by  9.6,  f.  f.  c.    12 
and  m.  c,  s.  1. 


204  00 
204  00 

203  00 

200  0( 
190  Of 

190  00 

187  50 


60  days,  from  Deo.  10, 
1B75. 

In  February  &  March, 

1876. 3.46  m.  increase. 

60  days,  from  Dec.  1, 

1875.  Main  route; 
branch  |50.  (306.) 

In  July,  1875 ;  r.  p.  o., 
'•over  all,"  57.7. 

Part;  residue  |909, 
(44.)  Weight  carried 
for  60  days,  from 
Deo.  1. 1875.  by  Erie 
and  PittsDurgh 
trains. 

In  July,  1875;  r.  p.o., 
"  over  all,"  57.7. 

60  days,  half  from 
June  1, 1875,  and  res- 
idue from  Jan.  24, 

1876.  $150  m.  m. 
60  days,  fh>m  Dec.  1, 

1875.       Part;   resi- 
due 150.  (354.) 
60  days,  from  Dec.  1, 
1875. 

90  days,  from  Oct  1, 

1874.  35  m.  at  #219. 

60  days,  from  Dec.  1. 

1875.  35  m.  at  |il9, 
(38.) 

60  days,  fh)m  Dec  1, 
1875. 

Part ;  residue  #145, 
<91.)  With  lap  serv- 
ice.  See  whole 
route,  (90.) 

51  daye.  21  fh)m  Mar. 
15,  aud  30  from  May 
15,  1876. 

Lap  service  perform- 
ed by  Memphis  aud 
Charlestou  Kailroad 
Company ;  oaid  for 
to  Ifasuville  and 
Chattanooga  Rail- 
road Company. 

60  days,  from  Deo.  1, 
1875. 

60  days,  half  from 
June  1,  1875,  and 
residne  from  Jan. 
24.  1876. 

In  June,  1875 


Part.  lap.     See  resl- 
dui*,  (54.) 

Part ;  see  residue,  (53) . 

aT9-2  ra  at  Si:;0.    S.  e 
purti*.  (56,  83.) 


o 


33 

34 

35 
36 

37 
38 


39 
40 

41 
42 
43 
44 
45 
46 

47 

48 


49 
50 

51 

52 
53 

54 
55 


1 
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E,— Table  showing  the  weight  of  the  maiUt  the  speed  with  whidi  the. 


9 


s 

CO 


56 
57 

58 
59 
60 

61 

63 
63 

64 

65 
66 

67 

68 
69 

70 
71 

72 

73 
74 


Ohio.. 
Ky  ... 

Ohio . . 

m.... 

Tenn  . 


i 


a 

a 


9030 
S0008 

9018 
^0088 
19009 


Ky  ...20018 


MiM..  118001 


111.... 

Tenn  . 

Ind... 
N.C.. 

Ohio.. 

N.C.. 
Ala . . . 

Ohio.. 
S.C... 

o.  U . . . 

Tex... 
Ohio . . 


23028 

19010 

28018 
13002 

9017 

13004 
17005 

9020 
14002 

14002 

31003 
dOLl 


I 


TerminL 


21026 


CinoinoAti,  Hamilton 


20008  Bowling  Green,  Gathrie 


21016 


19009 


20018 


18001 


19010 

23019 
13003 


21015 

13004 
17005 

21018 
14003 


Gallon,  Indianapolis 


Terre   Haate,   East    Saint 

Loois. 
Gathrie,  Paris 


Cincinnati  Jonotion,  Lonis* 
Tille  and  Naahvilie  Juno- 
tion. 

Canton,  Cairo 

Terre    Haute,    East  Saint 

Louis. 
Milan,  Paris 


Jefforsonrille,  North  Vernon 
Weldon,  Wilmington 


Columbus,  Indianapolis 


Greensborough,  Charlotte. 
Memphis,  SteTonson 


Portsmouth,  Reed's  Mills 
Columbia,  Wilmington . . . 


14003  Florence,  Wilmington 
I 

3i6i6 


Honnton,  D*»nison  City. 
Sauduflky,  Newark 


75     Ohio..    9011     31010  Chicago,  0.,  Newark 


76     Ohio..    9011     31010   Sandusky,  Newark 


77 


Ohio..'  9007  I  31006   Clovolnnd,  Wellsvillo 


78     Ohio.,    yjll     21010   Chicago,  O.,  Newark 


79     Ohio. 


9011     31010   Sandusky,  Chicago,  O 


80     Ohio..    9011     31010 do 


81  ,  N.  Y  . .    1332  , ,  Troy,  Saratoga  Springs 


.Corporate  title  of  company 
carrying  the  mail. 


Cincinnati,.    Hamilton     and 

Dayton. 
Louitfville  and  Nashyille 


Cleveland,  Columbus,  Cincin- 
nati and  Indianapolis. 
Indianapolis  and  Saint  Louis  . 


LouisTille  and  Nashyille. 


Louisville,     Cincinnati    and 
Lexington. 

New  Orleans,  Saint  Louis  and 

Chicaga 
Indianapolis  and  Saint  Louis 


Louisville  and  Nashville. 


Ohio  and  Mississippi 

Wilmington  aad  weldon 


Columbus,  Chicago  and  Indi- 
ana Centra]. 

Richmond  and  Danville 

Memphis  and  Charleston 


34^98 

90 

189 

99 

43.5      95 

53.50     94.5 
163. 07     24 

188  31 


93 
37L5 


1 
23      , 


Marietta  and  Cincinnati 

Wilmington,    Columbia    and 

Augusta. 
do 


56          25      * 
191.78 \ 


109. 70 


Houston  and  Texas  Central.  .- 
Ualtimore  and  Ohio,  (lessees 

Saudusky,    Maustield    and 

Newark.) 
do 


337.55     20 

116  .... 


do 


88 


30 


(^Ipvoland  and  Pittsburgh 

Baltiminv  antl  Oliio,   (lessees 

SaiuiiiHky,     Mansfield    and 

Newark.) 
do 


116 

103  3C     30 

ea        30 


do 


38 


38 


30 


30 


33.61     30 


82  I  Ala 
b.t     Ohio 


17012 
9030 


17012 
3102U 


84 

N.Y.. 

1331 

1 

• .... • 

1 

8-> 
86 

Ohio . . 
N.Y.. 

9027 
1330 

1 
31033 

87 

88 

N.Y.. 
N.Y.. 

1355 
1324 

...... 

89 

Ga — 

15004 

15004 

Mo])ile.  Montgomery 
Hamilton,  Day  ton  . . . 


Eagle  Bridge,  Rutland 


Dayton,  Toledo 

Saratoga  Springs,  Castleton. 


Canandaigna,  Elniira  . . 
Troy,  Albany  Junction 


Augusta,  Atlanta 


Delaware  and  Hudson  Canal 

Company.  ' 

Mobile  and  Montgomery 179 

Cincinnati,      Uaiuilton      and  ;    33. 93 

Dayton. 
Delaware  and  Hudson  Canal  I    62.5      30 

Company. 


34 

36 


Davton  and  Michigan 142. 96     3? 

Delaware  and  Hudson  Canal      54        i  30 

Company.  I 

Northern  Central 68.5       23 

Delaware  and  Hudson  Canal  i      6  30 

Company.  I 

Georgia I  171.62     25 
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mmnteyfid,  the  accommodations  for  maiU  and  agentSt  4'C, — Continaed. 


Whole  weight  ear- 
ned any  distance 
Ux  thirty  days. 


*       i: 


3 

O 

H 


Average 
weight  car- 
ried whole 

distance. 


Lk  \  Lbt.      Lb*. 


'SI 


Lbs. 


Lb*. 
Ilti,d36  3,961 


1^ 


Size,  &.C.,  of  mail-car  or 
apartment. 


t 

m 
P. 

•c 


hi 


Remarks. 


m,  81f  37, 012 1G8,  826  162, 311 


100,382  61,801 162,  lav  114. 901 


5,410 


3,830 


iSilli  55,601  110.  Tail  66.695'  2,223 


Feet  and  inehe*.  \ 

19  by  7.3,  6  by  6.8,  f.  f.,  d.  1.  ;59J*  |187  50 


ia.ai  33, 397  156,  998  150, 924 


5,030 


2»6fill9, 126 141, 768)141, 708   4,72:) 


r.  p.  o.,  45  by  9.5,  f.  f.,  s.  I.; 
apt  in  b.  c,  (no  r.  a.,) 
14.9  by  9.7,  f.  f.,  s.  1. 

r.  p.  o.,  39.2  by  9.2,  f.  f.  c, 

8.1. 

r.  p.  o.,  40  by  9.8,  f.  f.  c, 
8.  I. 

r.  p.  o.,  45  by  9.5,  f.  f.,  a.  1.; 
apt.  in  b.  c,  (no  r.  a.,) 
14.9  by  9.7,  f.  f.,  8. 1. 

In  charge  of  conductor. . . 


57, !» 118, 725 175, 851 '  84,  a^l  2, 819  r.  p.  o.,  (average,)  34.9  bv 

'  i  I      9.7,  f.  f.,  8. 1. 

«.  WO  30, 01 1 1  99, 051   58, 579  1, 952  r.  p.  o.,  40  by  9.2,  f.  f.  c,  s.  1 

'  '  I 

35, 191 121, 533,156, 724149, 075;  4, 9691  r.  p.  o.,  45  by  9.5,  f.  f.,  8. 1. . . 


17. aM  33.150'  55.434!  49.8481  1,661 
101, 60<  36,779  1.18,383  110,9921  3,699 


M^6fflj  163,(^)512, 349 

W,534  ©..-ilt!  8i?.065 
3^350:45.595   83,945 


13  bv  8.7.  f.  f..  8. 1 . . 
21.8by8.7,f.f..8.1 


13 

15g* 
18 
13 

12 

I 
7 

I 

18 

17i* 

13 
13 


426, 975|  7, 1161  r.  p.  o.,  50  5  by  9.2,  f.  f.,  a  1  20 
I 

72,990|  2,433    18  b^O,  f.  f.,  s.  1 7 

36,211    l,a07|  24  by  9.f  f.,8.1 H 


»?I9  26.34?   37.1671  25,429 
*  ef*  79,  e03l06,  b6u    


847 


14.6  by  9.6,  f.  f.,  8. 1 12 


93,193   3,106   22.7  by  8.9,  f.  f,  8. 1 

51 46:  M4. 970  136.  437'  62, 692i  2, 089   14  by  7.3,  f.  f.,  s.  1 . . 
^•-^6^41,424  399,700, ; 1 


13 
t  6 


HSn  71,143115,420 


327,781   5,463   r.  p.o..50  by  8,  f.  f.,  8.1. 


20 


H3a  65,331  1-29,613   80,897  2,696   13  by  9.  f  f .,  8. 1 

69, 641   2, 321   r.  p.'o..  50  by  8.  f.  f.,  8. 1  . . 


15i* 
20 


25,809       860|  16.6  by  6.8,  f.  f.,  8. 1 18* 


30,828       513  16.6  by  6.8,  f. f., 8. 1 18* 


^H  355  6a,  338  812,  693168, 980   2,816,  21.9  by  7,  f.  f,  8.1 21^' 


^•^fll  54,264  90.525'  77.9.'>l'  2,598    18  by  9,  f.  f ,  s.  1 14 

j i  71,751   2,391    19  by  7.3,  8  by  6.8,  1.  f.,  8. 1   27* 


Ki  0»  78, 207  202, 236  134, 035 


54.  W«  36  997  91.843  52,311 
iO.592  1%  096 151,  688   98, 670 

I  I 

U«7  38.3^  61,307!  39.965 

Jll^    7,077   18.266'  16,424 

'  I  I 

<l.4»  31^,916  80. 375;  55,660 

'  I  i 

7  p  o 


2,233  21.9   by  7,   t   f.,    s.  1.   to   20|* 
(Jastleton,   51   m.;   d.  1.  1 
residue,  lU  m. 
1,743-  8  by  6  8,  9  by  7.3.  f.  f.,  8.1..  163' 

1.644   21.9  by  7,  f.  if.,  8. 1 il6i* 

I  I 

1. .^32   15  by  8  4,  (average,)  IJ  1 ..  18J* 

547   no  r.  a 24 

1, 85.'>   r.  p.  o..  25.4  by  8.8,  f.  f.,  s.  1.  12 


186  00 

I 

185  00' 
185  00 
183  00 

182  00 

I 

180  00 

178  00 


Part ;     residue   ^150, 
(63.) 


In  April,  1875. 


In  Mar.,  1876.   Welgh- 
'      iug  voluntary. 
175  00   Part ;     residue    #145, 
(93.) 


175  00 
172  00 


Main    route ;    branch 

I      150,  (308.)     0.07  m. 

I      increase. 
166  00  60  days,  from  Dec.  1, 

i      1875. 
164  00   Part ;  residue  $75,(173) 
160  00   Main  route;  branches 

I      eso,  $30,  (359,  435.) 

158  00  

155  00 


See 


82.09  m.  at  #100. 
I      parts,  (72,  134.) 
155  00;  Part ;    residue     f  100, 
!      (134.) 

153  00   In  March,  1875 

152  00  60  days,  from  Dec.  15, 

1875.    See  parts,  (75, 

80  ) 

152  00^  Part;    residue     $152, 

(80.)     60  days,  from 

Dec.  15,  1875.      See 

!      whole  route,  (74.) 

152  00,  In   June,    1875.     See 

I      parts,  (78,  79.) 
152  00 

152  00  In  June,  187.'i.  Part ; 
residue  #152,  (79) 
See  whole  route,  (76.) 

152  00;  In  June,  1875.    Part ; 

residue     $152,    (78.) 

I      Si^wholeroute,(76.) 

152  00  Part ;  residue  1152, 
(7.'>.)  60  days,  from 
Dec.  15,  1875.  See 
whole  route,  (74.) 

150  00^  60  days,  in  Xlay  and 
I      August,  1875. 

150  OOi 

15J  00 


O 


56 
57 

58 
59 
60 

61 

62 

63 

64 

65 
66 

67 

68 
69 

70 
71 

72 

73 
74 


Part;  residue  $187.50, 
(56  ) 
150  00  60  days,  in  May  and 
August,  1875. 


150  00 
150  00 


60  days,  in  May  and 
I      August.  1875.' 

150  00|  In  XovtMuber,  1875  ... 

150  00  Branch  :  main  route 
!      $107,  (116.) 

147  00  30  ilavH,  from  May  15. 
I       187f. 


76 

77 

78 


79 
80 

81 

82 
83 

84 


85 
86 

S7 

es 

89 


I 
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E. — Table  shoicing  the  weight  of  the  tiuifls,  the  &peed  tcith  which  they 


u 

3 

o 


9 


3  " 

=*  i  t- 

O  1=3 

u  .  ::  o 

o  -  u 

•2  I 

a  ;  ^ 

S  I  a 

^  !  'A 


Termini. 


Corporate  title  of  coropaoy 
carrying  the  mail. 


a 
o 


6C 

a 


o 
.a 

c 


90     Tenn  .  1D004     190041  Nashville,  Chattanooga 


Nashville  and  Chattanooga 


mUM. 
153 


91     Tenn     191104     10004    Nashville,  Stevenson do 114 


92     Tenn 


93 
94 
95 
96 
97 

98 
99 
100 
101 
1(K2 
103 

104 

105 

106 

107 

108 
109 
110 
111 

112 

113 
114 


115 
116 

117 
118 


19004     19004    Nashville,  Chattanooga 


119 

120 
121 


Tenn  .  19010 
Ind...  22007 


NY.. 

Ala... 
Va... 

Ga — 
Vt.... 
Ga.... 
N.C.. 

O.  v/ .  .  . 

Miss.. 


1224 
17013 


19010 
22007 


Memphis,  Milan 


New  Albany,  Indianapolis 

Whitehall,  Castleton 

17013  Mobile,  Now  Orleans 


4407     13004!  Danville, Greensboroogh. 


15003 
4l6 


15003 


Atlanta,  West  Point 


Luneubnrgh    Janction, 
I  I      Johnson. 

6001      150041  Augusta,  AtlanU 

i           I 
13007  ;  130071  Charlotte,  AugusU 


5607 
7004 


14005  Charleston,  Florence 
18004   Mobile,  Columbus . . . . 


Ga....  15009  i  15009   Savannah,  Live  Oak 


Ohio . 

Ohio . 

Ohio . 

S.C.. 
Tenn 
S.  C . 
Ga... 


9015 

9029 

9005 

14005 
19008 
14004 
15012 


IU....i23032 


Ky. 
Ky. 


Ky. 
N.Y 

Ala. 
Md. 


Md , , 

Tenn 
Ohio. 


20002 


21013 

21025 

21004 

14005 
1900f^ 
14004 
15012 


, do :  153 

Louisville  and  Nashville i    89 

Jefferaouville,  Madison  and  114 
Indianapolis.  | 

Delaware  and  Hudson  Canal  16 
Company. 

New  Orleans,  Mobile  and  j  140 
Texas.  i 

Richmond  and  Danville I    48. 3 


25 

25 
25 
27 
30 
26 


Atlanta  and  West  Point . . . 
Portland  and  Ogdensbargb 
Georgia 


Charlotte,  Columbia  and  Au- 
gusta. 
Northeastern 


86.&S  j  22 

78. 81  I  20 

t 

171.62     25 


Mobile  and  Ohio 


Atlantic  and  Gulf. 


Columbus,  Delaware . 
Hamilton,  Richmond, 
Hudson,  Columbus . . . 


Charleston,  Florence.. 
Nashville,  Guthrie  — 
Charleston,  Savannah 
Macon,  Atlanta 


Saint  Louis,  Bvansville 


20002,  Covington,  Nicholasvillo . 


20002  '  20002 


20010 
1224 

17001 


20010 


17001 


Covington,  Lexington. 


Evansville,  Gnthrie.. 
Albany,  Canada  Line 


Montgomerv.  West  Point . 


Cleveland.  Columbus,  Cincin- 
nati and  Indianapolis. 

Cincinnati,  Richmond  and 
Chicago. 

Cleveland,  Mount  Vernon  and 
Delaware. 

Northeastern 

Saint  Louis  and  Southeastern. 

Savannah  and  Charleston  .... 

Central  Railroad  and  Banking 
Company. 

Saint  Louis  and  Southeastern 


195.75 

103 

472.7 


20 
19 
24 


179. 20  '  20 


24.75 

45.1 

145.68 

103 
48 
107.  63 
103.52 

164. 75 


30 
25 


i  1&. 

17 
.  20 


23 


Kentucky  Central 112 


do 


99 


22 


Saint  Louis  and  Southeastern 
Delaware  and  Hudson  Canal 

Company. 
Western,  of  Alabama. 


Il0.r6  i  23 
189.  93  i  30 


3514  I I  Baltimore,  "^Vashington !  Baltimore  and  Potomac 


88.  5 
42.6 


23 

26 


3514 do 


.do 


*     42.6 


20 


/ 


19002  I  19002  Cleveland, Dalton Ea.'«t  Tennessee,  Virginia  and       23.5 

9003     21003   Pittsburgh,  Bellairo '  Cleveland  and  Pittsburgh !    94.5       30 
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«re  eonveyedj  the  accommodations  for  mails  and  agents,  4*c.— Continued. 


"VThole  weifrbt  car- 
ried aoy  distance 
for  thirty  days. 


Average 
weight  car- 
ried whole 

distance. 


V 
3 

3 


o 
H 


a  4 


hi  5 


Size,  &c.,  of  mail-car  or 
apartment. 


b 

» 

a 

^ 

^ 

« 

(e 

?9 

►-  3 

a 

>^ 

•r 

a 

H 

^ 

Remarks. 


!/>*.     JJbt.      IJhn.       Lh9. 

-.742  67,  t^J6  l.%,  5Gr 


Lbs. 


Feet  and  inchei. 


1 79,546 

I  I 

71.761  35,740107,501    76.033' 
•21  Wl  Gi,m   67,77-2|  72.481 
H131  48,404   8-2,535    58,443 
35,005    i,m  39,6^5   37,674' 


$145  00|  39  m.  at  1205.    *With 
lap   servico.      See 
i      parts,  (46,  91.) 

2,051    12.0  by  8.8,  f.  f.,  8. 1 1!)1*   145  00   Part ;    residue     $205, 

I  j      (46.)      See     whole 

!  I      route,  (90.) 

15J*    145  00   39  m.  at  $205.      With- 
out lap  service. 
Part ;    reeidue     $175, 
(64.) 


jy,565  33,812   TJ,377 


64, 466 


5«.976  23,770   80,75-:    77,488 


2,534 
2,416 
1,948 
1,255 
2,118 
2,582 


12.6  by  8  8.  f.  f,  a  1 
15  by  8,  f:f.,8.1... 
13by7,  f.f.al... 

r.  a.  inb.  0.,  8.1 

17.6  by  7.3.  f.  f.,  s.  1 


45,360  31.664   eO,024j  72,132  2,404. 

47.77t;  43,74n   91,51.-'  67,964  2,265 

41,3^  41,269   82,6561  58,292:  1,943 

45,900  24,9^.r  70, 88e    40,899  l,36:i 

12,305  32, 541 '  4i  84C   .39,7841  l,32fi 

y.  WO  49, 04 1 1  87, 58 1    19,  7f  5:  659 


20 

145  00 

19 

134  00 

6 

132  00 

14 

130  00 

17  by  8.3,  f.  f..  a.  1 14    1125  00 

20  by  6.6, 15  by  6.6,  f.  f.,  8^     6i*    125  00 

24.C  by  8.6.  f  f.,  8. 1 13    j  125  00 

19  by  8,  fixtarea,  8. 1 lOg*   125  00 

11  by  8.4,  f.f.,  8.1 13 


Branch ;    main  route 
1107,  (116.) 


125  00   Part  of   route   13004. 
Weighing   v  o  1  u  n- 
tary. 
In  Jan..  1876.    0.39  m. 

increase. 
In  March,  1876 


In  Oct.,  1875.  .04  m. 

decrease. 
1.25  m.  decrease 


22  by  9,  f.  f.  8. 1 7 


<7.2a5  20,430  67,69f> 


19.4j7  28,942  46,42H,  43,606    1,453 

'  i 

21, 1"^  10,297!  31,  47B    26,616;      887 

^,150  28,029!  55,17? 


125  OOi  In  October,  1875.  1  ra. 

i      derroase. 
125  0(1   In   Oct.,   1875.     Main 
j      roil  to  ;     branch  ?MiO, 
I  '  I         '  1       (208.) 

51,056   1,701    10  8  by  9.3,  f.  f,  a  1 13    j  120  00    Main    route;   branch 

e:)8,    (217.)    1.27    m. 
I      decrease. 


21,621 


11  by  9.2,  £  f.,  8. 1 , 

12by9,f.f.,al 


720 


»,104  53,700  76,804!  70.983,  2,366 

H747  7,127!  21.8741  17,6971       .'>hO 

♦5.4-^J  19.G4y   65,071;  54,022    1,800 

^m  26,4t<l   49,23.;  37,360       957 


6    ;  120  00 
12    I  118  00 
117  00 


9 

n3 


90 

91 

92 
93 
94 
95 
96 
97 

98 
99 
100 
101 
102 
103 

104 

105 

106 

1 107 


12  bv  9,  f.  f.,  8. 1 13  116  00 

ll.6bv7.6,  f.  f.,8.1 |l3  112  00' 

9  bv  9,  f.  f.,  8. 1 13  I  111  00 

17.7  by  0.7.,  £  f.,  a  1 13  110  Oo! 


22,79^  1?,770  41,56^   20,832       694    12  by  6.6,  f.  f,  a  1 12       110  00 


<I,5:6  i2,057,  63,6lt 


42,  794 


...    109  00 
1,  426   12  by  6.6,  fixtures,  a  1 !  12       109  OO' 


12,774   H.P26  31.  600 '  1.5.347 


109, 045  4.^  515  157,  500 
U,252  46,908   80, 16( 


511 
6J,714^  2,123 

66,140   2,204 
12,772 


11.6bv7.6.f  f.,8.1 
21.6  by  6.9,  f.  f.,  s.  1 


13     '  108  0" 
17 i*    107  OOi 


18  by  8.6,  f.  f.,  8. 1 14 

r.p.  o.,  46.10  bv  9.  f  f.,  s.  1. ;   13 

r.  a.  apt.,  14.6  by  8.6,  £  f.,  | 

al. 


105  00 
100  Oi 


r6  .31-.' 543,  C17  1019921; 


10199-2911,332 


40. 370   -21,  150   61, 820    60,  529    2, 017 

i  I 

12ri  6fi:    6.\  170  1^,  83ii  51,510    1,717 


r.  p.  o.,  4G.10  by  9,  f.  f.. ».  1. .  j  6       100  00 

i  i        ! 

22  by  8.4,  f.  f,  8. 1 14  !  100  00 

13  by  9,  f.  f.,  a  1 18  I  100  00 


/ 


;i08 

109 

3.63  m.  increase i  110 

39  days,  9  from  March    111 

15  and  30  from  Ma\' 

n,  1876. 
Main   route;    branch    112 

$.50.(36-2.)   In  March, 

1875 ;  reported  Oct., 

1875. 
13     m.    at   $75.     See  113 

parts,  (114, 175.)  I 

Part;     resuluo      $75,    114 

(175.)      Soo     whole 

route,  (113.) 

115 

Main  route  ;  branches   116 

$i:»0,$i;J2,  (88.95.)         I 

In  January.  1876. |ll7 

Daily    av(Va;;o  of  re-    118 

turns  for  Oct ,  1873.    1 

and   nis^ht  r.  p.  o.  1. 

for  90  d.ivs  from  Oc-  | 

toher  l,ls75, 
90dayH,  from  October  .119 

I.  1875,  on  ni^lit  r.  p. 

0.1.  I 

Branch ;    main   route    120 

^244.  (32.)  1 

25.75   m.  incr/'aso  bj'   1 II 

extension    to    c  »u\-  , 

monco      at,     V\U^- 

buraU     \n»\.^A\\    oV  \ 
llocXieslvir.  ^ 


100 
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E. — Tahle  ahoicing  the  tceight  of  the  mails,  the  speed  with  which 


V, 

• 

S 

o 

• 

■*^ 

2 

o 

? 

m 

ubcr  of 

Ss                      Teimini. 

5£ 

! 

Corporate  title  of  company 
carrying  the  mail. 

gth  of  I 

7, 

o 

05 

Now 

Len 

122 


N.J  ..    2106  1    7013   New  York,  Washington 


123     Ohio..    9006 


21005  Cleveland,  Sharpsville 


Morris  and  Essex 


Atlantic  and  Great  Western 


73 


84.40 


124     Ga....    6008     15009  Savannah,  Live  Oak Atlantic  and  Gulf 180.47 


125 


N.J 


2106  I    7013  New  York,  Ea^ton 


126  Ga  ...  6011 

127  1  lid...  22012 

128  Mo...t2f«30 

129  Ohio.. I  9006 


130 
131 

132 

133 
134 

135 

136 

137 
138 


1501C  Macon,  Atlanta 

220121  EvauHville,  Terre  Haute  . 
Saint  Joseph.  Atchison  — 
21005  Clevehud,  Leavittaburgh 


Tex.. 
Ga... 

N.Y. 

Miss. 
S.C.. 

Wis  . 

Ohio. 

N.J. 
Ind.. 


31004 

15001  ;  15001 

1 
1245 


18003 
14002 


25014 


9013     21012 


i:)9     Ala  . 
140     Ga.. 


141 

14  i 

143 

114 
145 

146 


147 

148 
149 


150 
151 
152 

153 
154 


111.., 

Ohio. 

Ky  ., 

Ohio 
Ohio 

Fla.. 


2111 
22004 

6610 
15011 


11913 
9012 


7019 
22U04 
17010 
15011 


23036 
21011 


IIempst«ad,  Austin 
Atlanta,  Charlotte  . 


Albany,  Binghamton. 

'VUclcsbnrgh,  Jackson 
Columbia,  Florence  .. 


Elroy,  Saint  Paul 

Springfield,  Sandusky. 


20003  I  20003 


Glassburough,  Millville 

Indianapolis,  Peru 

Solnia,  Dal  ton  

Macon,  Columbus 


Aurora,  Foreston 

Xenia.  Dayton 

La  Grange,  Lexingt4>n 


Morris  and  Essex 87.40 


Macon  and  Western 

Evansville  and  Oawfordsville 
Hannibal  and  Saint  Joseph  . .. 
Atlantic  and  Great  Western . . 


Houston  and  Texas  Central. . 
Atlanta   and    Kichmond  Air 

Line. 
Delaware  and  Hudson  Canal 

Company. 

Vicksburgh  and  Meridian 

Wilmington,    Columbia    and 

Augusta. 
West  Wisconsin 


Cincinnati,     Sandusky     and 
Cleveland. 

West  Jersey 

Indianapolis,  Peru  Sc  Chicago. 

Selms,  Rome  and  Dalton 

Southwestern 


Chicago  and  Iowa. 


9038     21034   Salamanca,  Dayton 
9022    1  Bluffs,  Naples 


Me 


16002  I  16002  Jacksonville,  Chattahoochee 
I      Kiver. 


244 


Bangor,  Bucksport 


Tenn  .  119006  i  1900r.   Nashville,  Decatur 


N.J 

Ohio.. 
Ohio.. 


2103 


70U4   Frauktort    Junction,   Ken- 
singtuu  Station. 


9013     21012  Springfield,  Sandusky. 


Pittsburgh,    Cincinnati    and 

Saint  Louis. 
Louisville,     Cincinnati     and 

Lexington. 
Atlantic  and  Great  Western  .. 
Toled<%  Wabash  ana  West«m 

Jacksonville,  Pensacola  and 

Mobile. 


Consolidated    European    and 
North  American  Kailway. 

Louisville  and  Nashville 

Pennsylvania 


103. 52  '  2 

110         2 

22.08    5J 

49. 75    a 


118.7      » 

266. 50    2 

t 

142  3 

45.5      1 
82.08     S 

19a  4    ,  S 

131. 35     : 


22 

78 
237.5 
100.94 


81.64 

17 

67 

389.55 
4 

213.  52 


9040     21036   Columbus,  Athens 


Mich     24035 


N.Y. 


1224 


Toledo,  Detroit 


Albany,  Albany  Junction. 
Argenta,  Altus 


Cincinnati,     Sandusky     and 

Cleveland. 
Columbus  6c  Hocking  Valley. 

Toledo.  Canada  Southern  and 
Detroit. 


19.35 

122^ 
2.95 


131.35 
77.40 
56.37 


Ark  ..29005  ! 

155  J  Miss..  18004     18004|  Mol)iIe,  Columbus 


Delaware  and  Hudson  Canal  !    12 

Companv. 
Little  Rock  and  Fort  Smith. .. I  120 
Mobile  and  Ohio 472.7 
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vtconnytd,  the  accommodations  for  mails  and  agents^  ^w — Continued. 


Vbole  weight    car-  ^tilh??ar 

ri«l  anv  distance  !^*;'.¥  „>f^,i 

r«»),u..  ^«.r-  nod  whole 

for  thirt)  days.  distance. 


3 


a 


i*«.     iin   '  JAs. 


Lbt.    I  LA#. 
49,  101'  l,tii]6 


Size,  &c..  of  mail-car  or   ,  ^^ 
apartmunt.  .   s 


u 


25 

k5 


Remarks. 


o 


a,  331  17.91.V  47,246 


Feet  and  inches.  i 

12  by  7.3.  (63  m.,)  11.7  bv  |I3J*$IOO  00 

7.7.  (73  m.,)  19.9  bv  7.6, 

(29  m..)  f.  f.,d.  I.  to  Do-  I 

ver.  44   m.,  t.  I.  thence  | 

to  Haokcttstown,  19  m.,  { 

d.  I,  reai«!ne,  10  m. 

14.4by  7.10,  f.f.,  8.1 i 


*UT3  IT  767  125,  300    91.180    1,519    16.8  by  9.3,  f.  f.,  s.  1 7 


'1.61:  41,907113,520   -12,6501  1.421 


1*  >  •  ^.  :m  46.  4)^7    37,  0761  1. 2.3.")  1 1 .7  by  6  7.  f.  f..  8. 1 13 

•'     ■'  37.  Ill    rn.  716    35.  m\    l,  l  f  h  12.6  by  8.  f.  f,  r.  1 12 

'i<''o    ^,:M    33,477    33,477    1.  115  13  by  7,  f.  f.,  h.  I ......13 

:  33,241    1,  lOH  14.4  by  7.10,  f.f.,B.l 24 


^■^   H.OW'  43.065  32.840  1.09 1 1 
H«l  ;«.J7J  53,124  31,371,  1,04-j 


U  by  7.3,  f.  f.  R.  1 6 

19.11  by  s.llj.  f.  f.,8. 1 7 


$100  00 

In  Jiilv,  l!?74  :  report- 
ed Nov.,  Wl\    10  ra. 
at  ?.>0.     Part ;  resi  • 
due  $50,  (263.) 

1 
122 

1 

100  00 

31.61  m.  at    150;  3  04 
wi.,     at    •So?'.        See 
part.s.  (129, -^2.) 

123 

100  00 

6)  dnv8,   in  Jan.  and 
Oct.^    1875.    0  28  ra. 
<l«H;reaH«         Main 
route ;   branch   ^50, 

(2(W.) 

124 

100  00 

24.40  m.  at    $50.     See 
part*,  (122.26:?.) 

125 

100  00 

In  Xoveuil>er,  1875 

126 

lUO  00 

127 

100  00 

In  Mav  and  .June,  1876 

128 

100  00 

Part  ;  i-eairtui*  #50,  ^68, 
(123,252.)   Seewhol*' 
route.  (123.) 

129 

100  00 

In  .March,  1875 

i;jo 

100  00 

i 

131 

^07h  6i  116  150,  192   61,  977    1,  0.32    17.4  by  9.10,  f.  f.,  8. 1 16|  *    100  00| 


».W'  20.516  50,896 

*.N3  24.558  53,201 

1 

U«7|  10.793  26,464 

\'>i\\  16.8<]l  36,105 

";.5C{  21.915  40,478 

^46p  22,249  59,717 


30.  664 
26,  095 

23, 064 

22,  544 

21,  728 
20.  9f<9 
16.  362| 
23,275 


am  a, 8^   77.819   58,371 

5.3«2    6.2.^5   ll,617i  11,157 

I 

».604  19.381    39,988   24,673 

I 

•*7«  76.598  165,342   29,  08.*^ 
^^    ^m    21,881    21,881 

<^*«  66.831  113,911    36,988 


1^27<    7,971   20.245   17,390 

^•^  19.584   85.  .378    50,122 
".'•JO  1C,04I    57,891,  57,891 


Hle7  23,194   47,381    18,480 

".315^  11,134  27,509   13,157 

1  i 

H2W  40.689  34,893   25,772 


«^»5  31.121   76,719   08.887 
■.571   13,16/1-  39.731    26,994 


1,022 
869 

768 

751 

724 

6!>!»l 

54:)| 

5171 

972 
371 

822 

969 
729 

616 


12bv7.2.  f.  f.,8.1 

22.7  by  8.9,  f.  f.,  8. 1 

40  by  9,  f.  f.,  8. 1 

13.6  by  9,  f.  f.,  s.  1.  and  m.  c. 

13  by  8.3,  f.  f.,  8, 1 

12  by  7.1.  f.  f.,8.1 

14  by  7.6.  f.  f.,  8. 1 

12.8  by  6.3,  f.  f.,  8. 1 

38  by  9f ,  f.  f.  c,  8. 1 

14  by  8.7,  f.  f.,  8. 1 

8.6  by  6.1,  f.  f..  8.1 

14.4  by  7.10,  f.  f.,  8. 1 


582 


16  by  8.  (82  m.,)  10  by  7, 
(1.13.75  m.,)  f.  f.,  8. 1. 


9.6  by  7.6,  f.  f.,  cL  1 


'  7 

I  7 

I  6 

13 

l|2 
20|* 

7 
6 

|l2 

|18 
12 
16* 

llj* 


12 


1,670   14.9by9.f.f |  93* 

964   13by6.2J,8.i 18 


100  OOi 
100  OO' 

100  00 

100  00 

100  00 
100  00 
100  00 
100  00 

98  00 

94  00 

92  00 

90  00 
90  00 

90  00 


60  days,  in  May  and    132 

AujiUrtt,  1875. 
Part :  re.sidue  #.19,  (200)  133 
Part ;  residue  #155,  (72)!  134 


In  Sept.,  1875.     Main 

route  ;  branch  j$30. 
In  April,  1875 


135 
1.36 


In  March,  1876 137 

138 
139 
140 


In  October,  1875 

45  days.  15  from  Mar. 

15  and  30  from  May 

15.  1876. 
60dayH,  in  March,  1875, 

and  January,  1876. 


89  00 


In  March,  1876,  by 
Department. 

60  days,  half  from 
Nov.  15,  1875,  and 
reHidue  from  Jan.  1, 
1876.  Main  route; 
branch  $30.  (442.) 

In  September,  1875  . . 


616 

4.38    10  by  8.6,  f.  f.,  8. 1 


13 


88  00   Averaf^e  speed 

88  00  60  davH,  from  Dec.  1, 
1875.  Branch:  main 
route  e628,  (3.) 


859   16  by  9.3, 10.9  by  6.3,  f.  f.,    \AV 
9.  1.  39.07  m.,  to  Tren- 


1,148 


ton  Croj»ains5,  d.  1.  res- 
idue, 17.30  m. 
DO  r.a 


87  50 

I 
87  50 

86  00 


Main   ronte ;    branch 
940  (415.) 


141 
1 142 
143 

144 

145 

146 


899'  11  bv6,f.  f.,8.1. 


-.•'•I    l^iW    Sif,T.%\    »i,TO4         85«    11  DV  6,  t.  !.,  8.  I 

«.512  52, 668  95,  180   22, 589       752   21.6  by  8.6,  f.  f.,  8. 1 


18 

6 

7 


147 

148 
149 


150 
151 
152 


85  73'  60  days,  in  May  and  153 
j      An^nat,  1875.  | 

P5  00   In  January,  1876 jl54 

82  00  M«1n  route  ;    branch  ,155 
I      150,  (292.)  I 
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B,— Table  showing  the  wtight  of  the  maiUf  the  speed  teith  which  the^ 


Corparate  title  of  cnmpaDy 
carrying  the  mail. 


£ 

o 


tc 

cs 


156  Ohio 

157  l»a.. 

ir.d 

l.VJ     lovra 


9019     21017    Blanchest<»r.nill8l>orough  .. 
2445  ,    S045|  Miles  Grove,  Now  Caatle ... 


I  Miles. 

Marietta  and  Cincinnati '    21 

Erie  and  Pittsburgh '    83 


0 
O 


^ 


25 
20 


160     Ga... 


!»U      Iowa 
\&2     6.C.. 


mi     Mias 
lti4     Ga.. 


1G5  Tenn 

166  lud  . . 

167  Kans 
16d  Ind.. 

169  Tex.. 

170  Ala. . 

171  AUi.. 


27011 
15010 

27011 


Vielo  Junction,  Burlington.. 
15010;  Savannah,  Maoon 


K»v>lvnk,  Violp  Junction . 


1T2 
17  J 


N.  Y. 
N.C  . 


174  Md. 

175  Ky  . 


7002 
115005 


10007 
2-2013 

33013 
2J009 

1 

31005 

17004 

noio 


12^*8 

iiiuoi 

3507 


l«00-2:  Memphift.  Grenada. 
15005   Milieu,  Augusta  . . . 


Chicago,  Burlington  &Qaiiicy. 

Central  Railroad  and  Banking 
Company. 

Chicajio.  Burlington  &.  Quincy. 


25.75     21 


192i 


17 


176  N.  C  , 

177  Ga  . 


19007 
2-J014 


2-2009 


17004' 
17010 


imu 


Missirtsinpi  and  Tennossoe  . .. 
Central  Kailroad  and  Banking 
Company. 

Xashville.  Hickman '  Nashville  and  Chatt^inooga  . . ! 

Stale  Line,  Logausport |  IMtt^burgh,     Ciuciuuati    and 

I      Saint  I^mis. 

Topck a,  Kansas  City I  Atchison,  Topeka  and  Santa  F<:^ 

Richmond,  Chicago '  Pittsburgh,     Cincinnati    and 

I      Saint  Louis. 

Breraond.  Waco  '  Houston  an<l  Texas  Central... 

Moncgoniory,  Decatur i  South  and  North  Alabama 

Selma,  Dalton Selma,  Rome  and  Daltou 


Carthage,  Theresa  Junction     Ftica  and  Black  River , 

Goldsborough,   Greens-  |  Richmond  and  Danville 

borough. 


101.7 


10006  Baltimoro,  Williamsport... 
20002     20002  Lexington,  NicholasviUe  ... 


13001 
I  6006 
17e     Ohio..    9033 


179  N.J 

180  III.. 


Idl 
132 


Va... 
S.C. 


2112 

230it? 

4415 

5602 


13001    Raleigh.  Weldon 

15007  .Union  Point,  Athens. 
21029   Morrow,  Dresden  .... 


1^3     Md  . 


7020   Millville,  Cape  May.. 

I  Peoria,  Jacksonvilie  . 

11015|  Portsmouth,  Weldon. 

14001   Columbia,  Greenville. 


3513  I  10012  Clayton,  Chestertown. 


18J 

185 
le6 


Miss. 
Ohio. 

Nev. 
N.  Y. 


18006 
,  9042 

45001 
1804 


lt7     Ga.... 15016 


188 


189 

190 
191 
192 


S.C. 


11003 


S.C...  14003 


18006   (Jrand  Gulf.  Port  Gibson. 
2103b   Newark,  Shawnee , 


Reno,  Virginia  City 

Saratoga    Springs,   North 
I      Cret'k. 
15016   Macou,  Eufaula 


14(X)3 


Kingsvillc,  Augusta 


14003   Kingavillo,  Columbia. 


N.  J  . 

.Miss. 
Ga 


'  2-2,'>8 
15013 


Weet«m  Maryland. 
Kentucky  Central  . 


Raleigh  and  Gaston. 
(T<M)ri:ia  


IMtt.sbnrgh,    Cincinnati    and 
Saint  Louis. 

West  JorH»5y 

Pe«»ria,  Pekin  and  Jacksonville 
Seaboard  and  Roanoke 


Greenville  and  Columbia. 


20 


21 


14003     14003;  Branchville,  Charleston South  Carolina 62.25     18 


20 
15 


170. 82  20 

61  -.a 

49. 84  22 

2:5  5    j  25 

44.  :^>  20 

18  •2.  P,'>  i  25 

237. 5  2lI 


20  5  2) 

130. 35  21 

91.62  25 

13  22 


97        '  20 

39. 92  2.') 

149. 4  24 

41  32 

87  40  19 

79. 2»i  30 

144.01  I  15 


Kent  County ,    30.80     16 


Grand  Gulf  and  Fort  Gibson . . 
Newark,  Somerset  and  Straits- 
ville. 

Virginia  and  Truckee 

Adirondack 


8  18 

44.04o   27 


51.75  I  16 
57.96  I  20 


S<mthwo«tern 144.84     17J 


South  Carolina 118        i  17 


.do 25.70     18 


70o:j 

1-002 
15013 


EUzalMthport.  Sea  Plain 

.MetiipliiN,  (iiftiada 

Macou,  Brunswick 


I  Cofitral.  of  New  JfTsoy 

Missis.'iipiti  ami  'r«-iiii('sseo. 
Macou  and  Brunswick 


47.9 
101.7 
183 


27 
20 

18 
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«re  coitrcyed,  the  accommodations  for  mails  and  agentSf  ^c. — Con  tinned. 


"Whole  weight  car- 
ried any  dwtance 
foft  thirty  days. 


o 
H 


IM,     Ua.      Lbs. 

5.4?«    2.732     i*,  220 

S^,lls  42.3a5  76,467 


^104  22,475  47,579 


11,  «1    6,9*   18,917 


9.3-S  11,492  20.814 
lli-TJ  12,195  24,16r 


K'.W  19,674 

lu-oil  19,096 

T.^S:  17.100 

^,m  22,257 

11.911  e.3l4 

2a.:rj  3:j.207 

a?,ek«  40.752 


Average 
weight  car- 
ried whole 

distance. 


o 


6, 493       2Ui 
48,190   1,606 


39,643 
29,7171 

24,927 

4^,  947 

20.225 
64,9r<0 
69,354 


22,145 
22,697 


17,213 
16,914 


11,  535 
20, 737 


22.010 
21, 324 

21,261 
19,  846 

19,028 
If,  332 
29,553 


Size,  &c.,  of  mall-car  or 
apartuioDt. 


CI 

tm 
« 


15.  87(» 
1=,0J1  14,556  32,617    15, 74«< 


«,fi22|ll.lfi6  33,448 


Vi\  12.590  21,121 

''^   7,421    14.09.- 

»^  16,  K«,  37,432 

'6n  5.675  13,322 
1".«M  9,?H)  20.384 
l".«a   9,330,  20.152 


HI 


8,685  21,823 


15,298 
12,711 


12, 104 
11,276 
10,753 

9,804 
9,686 
9,367 

9,141 


4,642  10, 98<)     8,417 
79o'    2,214      2.214 


^WJ   2,4t>4     6,367      1,911 

ISJMi    9,8HO  26.7221  23,597 
^^*'^   9,454  22,863    17,349 


^M 


15.221   42,117 


H451  19,727  34  178 


21,392 


13,942 


«•<»    3,734   14,163    13,548 

13.13?  7,14-2  20.2901  12.660 
JI3W  l'2,4<i3  23,826  14,  3H1 
't«l  11,017   27,678    20,240 


Feet  and  inches.  ' 

b.c.nor.a 12 

12  by  9,  f.  f.,  8. 1 12 


738 
597 


574 
563 


.184 
51e 


733 
710 

708 
661 

634 

611 
546; 


52S». 
524 

509 

423 


15.3  by  8.9,  f.f..  8.1 12 

8.2  by  7,  f.  f,  8. 1 !l4 


l.'i.Sby  8.9,  f.f.,  8.1  ... 
10  by  8, 1.  f.,  8. 1 


.12 
,20 


12.2ibv6.10,  f.f.,8.1 10* 

8.2  by  7,  f.  f.,  8. 1 114 


12.0  by  8.8,  f.  f,  e.  1 

18.4  by  8.7,  f.  f.,  8. 1 


IQF 
6 


13  by  8.6.  (average, )f.  f,  8. 1   7 
11  by  8.9,  f.f,  8.1. 


I4by7.3,  f.  f.,8.1.. 

14  bV  7.6.8.1 

15by  7.8,f.f.,s.l.. 


9  by  9,  If..  8  1 

19  by  8,1. f.,8.1 

10.6  by  8,  f.f., 8.1 

12  by  6.6,  fixtures,  a.  1 


40:' 
375 
358! 

326 
322 

312 

I 

304 


12  by  9,  f.  f.,  8. 1 6 


13 

6 

7 
7 


12 

7 

12 
6 


24  6  by  8.6,  f.  f..  8. 1 
14.6by  6.10  f.f.,  8.1. 


13  by  8.3,  f.  f..  8. 1 

134  by  8,  f.f.,  8.1 

20.6  by  8. 6,  f.  f.  c.  and  m.  c 


12  by  7,  f.  f.,  8. 1 


280 

I 

73' 

63| 

7861 
57c 

475 


16  by  6,  f.  f.,  8. 1 

in  charge  train -meD 
14  by  9,  f.  f.,  8. 1 


464 


13.10  by  8.8.1 

13.6  by  5.10,f.  f.,  8.1. 


12.8  by  6.3,  f.  f.,  8.1... 


10  by  8,  f.  f.,  8. 1 13 


13 
61* 

12 

68* 

6 


6 
6 

8r 

7 
6 


451    10  by  8,  f.  f.,  8. 1 13 


422  12bv7,  fixtures.  8.1. 
479  13.2  *bv  6. 10,  f.f. ,8. 1. 
439,  14  by*7,f.  f.,8.1 


12 

10- 

6 


I. 


»•  5 


Remarks. 


m  00 
80  00 


80  00 
80  00 


80  00 
80  00 


80  (K) 
79  00 


78  00 
75  00 


Lap 


In  Au>(iist,  1875 

Vacant  

Part ;  with  lap. 

6  trips,  (161.) 
38  days,  8  from  March 

15  and  30  from  May 

15,  1876. 
Part ;  residue  lap,  (159) 
lirnnch  ;    main   route 

$70.    (188.)    1.25   m. 

decrease. 

In  October,  1875  

40  days,  10  from  March 

15  and  30  from  May 

15, 1876. 


I. 

o 


i.'se 

157 
158 
159 

160 


161 
162 


103 
164 


165 
166 


75  00'  In  January,  1876 'l67 

75  OO: 168 


75  00   In  March,  1875 169 

75  00   63.  8  miles  at  $117.50.      170 
75  00    54  <lays,  24  from  March   171 

15  and  30  from  May 

15, 1876. 

75  00   Part.    In  March,  1876.  172 
75  OO;  Part;  residue $164,  (68.)  173 


In  March,  1876.    6.12   174 

miles  at  $40. 
Part;     residue    $109,  |175 

(114.)      Hee     whole 

route,  (113.) 

176 
In  October,  1675 1177 


75  00 
75  00 

75  00  j 
75  Oil 
75  00 1178 


75  00 


75  00   In  March,  1876 

75  00   In  Mar.,  1875.    (See  F.) 
In  October,  1875.    0.74 
m.  decrease. 
75  00;  In  October.  1875  Main 
route ;  branches  $30, 
(433,434.) 
In  July,  1876.    $75  on 
19.55  miles. 


75  00 


179 
180 
181 

182 


183 
184 


75  00 

75  00, 185 


72  29  In  March,  1876 i^va 

72  on| 186 

70  00  45  days,  15  from  March   187 
15  and  30  from  May 
15,1876.  Main  route; 
branches     $50.   $40, 
$35,  (278,  410,  429.) 

70  00  Main  route;  branches   183 
$80,   $70,    $50,    (162, 
189.352.) 

70  00  Branch ;    main   route    189 
$70,  (188.) 


68  00 
65  00 
65  00 


46 days,  16  from  March 
15  and  30  from  May 
15, 1876 ;  7  trips  part 
of  tlie  year.  Main 
route;  uranch  $40, 
(419.) 


190 
191 
192 
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£. — Table  showing  the  weight  of  the  maihi  the  speed  with  which  (ke^ 


u 

O 


2 


9 
O 
u 


O 

u 
o 

.a 

S 
5Z5 


193 
194 
195 
196 


Ohio.. 

Ky  ... 

111... 

Ga  ... 
197  Ala.. 


198 
199 
20U 
201 
202 
203 


N.  Y. 

Utah 

Ohio. 

Ga... 

N.J. 

KaDs 


204  Ohio 

205  ,  Col  . 

206  Cal  . 

207  Ohio 


20e 


Miss 


9034 

i 
20011 

23005 

1 15007 
170U7 


1290 
41002 

9035 

15018 

i  2113 

3;<009 

9047 

381)05 

46017 

9026 

7004 


209  Miss  . .  18003 


210  ,  Kv  . 

211  Miss 


212 

Kaos 

213 

S.C. 

214 

Ind. 

215 

R.I. 

216 

Mo. 

217 

Ga... 

218 

N.Y 

20016 
l!^003 

33000 

14001 

I 

22019 

I  825 

i 

28016 

I 

15009 
1288 

1288 


2i:'  I  X.  Y.. 


24)  I  N.C  ..  13006 


221  I  X.  Y. 


222 
22J 
221 

225 
226 

227 

2-28 


1296 
1288 


N.  Y.. 

Mich  .,24008 
Ala...  17009 


Intl.. 

X.C  . 

X.  c .. 
Ky  .. 


22014 

13005 

113003 
120007 


229     Ky  . . .  20007 

i        ! 

23J  ;  Ga..-.  15021 


M^ 


TermlDi. 


Corporate  title  of  company 
carrying  the  maiL 


2 

o 
a 

9 


21030 

I 
20011 


150071 
17007 


DaytoD,  Richmond. 


Louisville,    Elizabeth  town, 

PaducAh. 
Sterling,  £ast  Saint  Louis. . . 


Union  Point.  Athena. 
Opelika,  Colnmbus... 


Pittabarfifh,    Cincinnati    and 

Saint  Louis. 
Ix>uisville,  Padacah'and  Soath- 

westem. 
Saint  Louis,  Rock  Island  and 

Chicaga 

Georjf  ia 

Western,  of  Alabama 


Milet. 
42 


232.19 

29L36 

39.92 
28 


21031 

15018 

7021 


21043 


Buffalo,  Jaraesto'wn 

Salt  Lake  City.  Provo  City. 
North  iiend,  Hagerstowu... 

Thoraasville,  Albany 

Elmer,  Salem 

Atchison,  Lincoln 


21022 

180U4 


Mansfield,  Toledo 

Kit  Carson,  West  Las  Animas 

Los  An^ieles,  Anaheim 

Dayton,  Tuion  City 

Artesia,  Columbus 


Buffalo  and  Jamestown  . 

Utah  Southern 

White  Water  Valley 

Atlantic  and  Gulf 

West  Jersey 

Atchison  and  Xebraska. 


Pennsylvania  Company. 

Arkansas  Valley 

Southern  Pacific 

Diy ton  and  Union 

Mobile  and  Oliio 


88.10 

56 

21.7 

48.17 

14 


18003'  Vick8burj;h,  Meridian 


Vicksburgh  and  Meridian 140.  7 


20016 
lc003 


Maysville,  Paris  .. 
Jackson,  ^Meridian 


14001 
22020 


Junction  City,  Parsons 

Colambia,  Greenville 

Fort  Wayne,  Connersville. . . 

Wick  ford   Landing,   Wick- 

fonl  Juurtion. 
Pleasant  Hill,  Carbondale. . . 


Maysville  and  Lexington.. 
Vicksburgh  and  Meridian. 


Missouri,  Kansas  and  Texas. . . 
Greenville  and  Columbia 


15009 


Dnpont,  Bainbridge. . . 
Carthage,  Morristown. 


Fort  Wayne,  Muncie  and  Cin- 
cinnati. 

Xewport  and  Wickfortl  Rail- 
road and  Steamboat  Co. 

Saint  Lohis,  Lawrence  and 
Western. 

Atlantic  and  Gulf 


Utica  and  Black  River. 


Carthage,  Clayton ' do 


50 
95.2 

156.5 

144. 01 

109 

3.40 

94 
106.37 

50.08 

361 


130O6 


Salisbury,  Henry's Western  Xorth  Carolina 


Xew  York,  Patchogue 


Theresa  Junction,  Morris- 
town. 
Fort  Wayne,  Jackson 


Flushing,  Xorth  Side  and  Cen- 
tral. 


17009|  Sehna,  Meridian 


Utica  and  Black  River. 


22015 

13005 

13003 
20007 

20007 
15021 


Peru,  La  Porte. 


Goldsboroagh,  Morehead 
City. 

Wil  mington.  Charlotte 

Lebanon  -  Junction,  Fish 
Poiut. 

Lebanon  Junction,  Rich- 
mond Junction. 


Camak,  Macon. 


Fort    Wayne,   Jackson    and 

Saginaw. 
Alabama  Central 


Chicago,  Cincinnati  and  Louis- 
ville. 
Atlantic  and  Xorth  Carolina.. 


Carolina  Central 

Louisville  and  Xashville. 


do 


Macon  and  Augusta ;    80.66 


u 

Cm 


S 


25 

SO 

•22 

20 
15 


71.09 

25 

49 

15 

72.58 

25 

58,91 

17.5 

16.60 

23.  I3i 

152.28 

23 

117.31 

13 

59.21 

25.1 

29.58 

20 

96.82 

22 

108.2 

16J 

73 

21 

94.04 

20 

195.90 
109.9 

m 

76.4 

20 

80.66 

25 

22 
20 

20 

20 

9 


18 

19i 

18 

16 
16 
2*2 
30 
20 
18 
20 

20 
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art  conreyed,  the  accommodations  for  maiU  and  agents,  ^-c. — Continned. 


"Whole  weight  car- 
ried any  distance 
for  thirty  days. 


O 

H 


6,712    4,0J5   10,727 

».7a  18,898   48,021 

3^3)4  33,942  66,  44(^ 

7.02?    7,3JK>   14,408 


Average 
weight  car- 
ried whole 

distamce. 


• 

eo 


Lh9.   I 
8,599, 

19. 2401 

13,  522 
11,218 


liHW  10,456  2i,55f    20,445 


H539    8,679  23,21?-  10.962 

^-.W'l    5,271  13. 7i:i  10.8511 

1«.«1  14,996  25,947  13,331 

3.30    3.346  6.546  4,223 

ilH    2,791  6.97.'»  5,662 

l»^9i.9  l?,j!51  32,760  16,763 

I  ] 

13.19  12,954  26.12:i  14.782 

9.5K    3.N2  13.394  13,394 

?,Q4    4,0?'e  12,4221  11.210 

^795    6,166  14,961'  7,811 

3,335*    l.?J7  5,136  5, 136| 


16.2:5  32,404 
«.»6  12.149 

13,02:  14,690 

I 
li5C-2  11  979 

>U:|l5,01t»' 

i538i   6,495' 

«.<65    5,051 

6,:ui    4,157 

!  i 

'Uor   7,842 


48,679 
18,  445 

•  «••••   • 

27,717 
24.541 
26, 595! 
9,433' 
18, 516 
10,858 
18,949 


^•^'    9,193  22,995 


12,  403 
11,3^8 

15,  278 

10,  466' 

9,261 

9,  052 

8,  976 

4,807, 

10,834 

10,321 


'^^«    5,290j  19,139'     9,207 
^>M2,239|  27,8281     8,  736| 


^*^  5,366:  13,612 

'<^    9, 911 1  19,340 

^*9  17,371   40,960 


^■SO   9,913 


W,(»e 


5,493 


18,  746 
15,591 


8,578 

6,601 

18, 518 

10,090 
9,375 


HJ«  10.756  25,63j-     8,0rJ 
*^  H,451    41,245 


IJ)8. 

286 

641 

45(1 

3T3 
444 


36.') 
3(il 
444 
140 

ij-t; 

55r| 

40-2 ! 
446 
373 
2«)0 
171 


22,864 


"«5    9,996|  25,421    15,422 


Size,  &o..  of  mail-car  or 
apartment. 


Feet  and  inches. 
14  by  8.7,  f.  f.,  8. 1 

10.3  by  8,  (average,)  b.  1 

12  by  9.4.  f,  f.,  8. 1 


h 

• 

%. 

M 

S 

9 

n 

O 

*-  5 

a 

• 

&s 

b 

h 

« 

H 

&4 

Remarks. 


12 
6 
13i* 


9  bv  6.8,  f.  f.,  8. 1  1  6 

18  i)y  8.6,  f.  f.,  8. 1 14 


18by7.f.f.,(i.l 

15  bv  8.9,  f.  f.,  8. 1 

12  by  7.8,  f.  f.,  8. 1 

12bv6,f.  f.,8.1 

10.7  by  6.6.    No  r.  a 

18.2  by  8.10, 12  by  7,  f.  f.  c, 
8. 1. 

10  by  6.8.  fixtures,  8. 1 

in  b.  c.    No  r.  a 

no  r.  a 

11  by  7.4,  f.  f.,  8. 1 

in  b.  c.    Nor.  a 


12  by  7.2,  f.  f.,8.1. 


10bv7.6.f.  f,  8.1. 
12by  7.2,f.f.,s.l. 


41f; 
379 

509 

34e 

30e 
301 
299 
160 
361 

340  9  by  9,  f.  f.,  8. 1.,  18  m.  In 
charge  of  baggage-mas- 
ter re«idne.  16  m. 

306   10.3  by  8.3, 3.6  by  3.6,  f.  f., 

8.1. 

291    12  by  6,  f.  f.,  8. 1 


11  by  7,  f.  f.,8.1 

12  by  8,  £  f.,  8. 1 

12  by  7.8,  f.  f.,  8. 1 

no  apt.    Nor.  a 

13by6.1i,f.  f.,8.1 

12  by  7,  (average,)  f.  f.,  s.  1 
9  by  9,  f.  f.,  8. 1 


285 
230 
411 

336 
312 
269 


9  by  9,  f.  f.,  8. 1 

10.4  by  7.2,  f.  f.,  8. 1 

12.4  by  7.2, 12  by  7,  f.  f.,  8. 1 


fig* 
7 
6 
7 
12 
6 

12 

7 

7 
12 
14 


12by  7.1. f. f.,8.1. 


742 


10.3  by  7.2,  fixtures,  s.  1. . , 
14by  8.11,  f.  f.,8.1 


14by  7.4,  f  f.,8.1 


328   11  by6.7,f.  f.,8.1. 


6 

7 

7 
6 
6 

15i* 
6 
7 
9* 

12 

6 
12 

12 
6 

7 

12 

6 

13 


6 


6 


165  00 

64  Oo' 

64  00 

64  00 
63  00 


63  00 
63  UO 
62  50 
62  00 
60  24 
60  00 

GO  00 
60  00 
60  OU 
60  00 
60  00 


46  days,  16  from  March 
15  and  30  from  May 
15, 1876. 

In  March,  1876 

In  July,  1875 


In  March,  1876. 
In  June,  1876... 


In  September.  1875. .. 
In  August,  1876 


In       October,       1875. 
Branch ;  main  route 
$125.  (103.) 
59  00   45.5  miles  at  $100.   See 
I      part«,  (133,211.) 

59  oo' 

.59  00 


58  00 
58  00 
58  00 
58  00 
58  00 
58  00 
57  00 

57  00 
• 
57  00 

57  00 

57  00 
57  00 
56  00 

55  00 

55  00 

55  00 
54  00 

54  00 
54  00 


Part:  residue  $100, 
(133.) 

In  July,  1875.  Weigh- 
ing voluntary. 

Main  rout^e ;  branches 
$50,  (:«)2, 347.) 


In  October,  1875. 
In  June,  1876.... 


Branch ;    main   route 

$120.  (104.) 
Branch ;    main    ronte 

$57,      (219.)       20.50 

ra.  at  $75. 
Main  route ;  branches 

$57,  $75,  (172,222.) 

Weight  to  Old  Fort,  3 

miles  less. 
Main    route;    branch 

$.50,  (309.)    In  Aug., 

1875. 
Branch;  main  route $57, 

(219.)    In  Mar.,  1876. 
In  April,  1875 

45  days,  15  from  Mar.  15 
ant)  30  from  May  15 
1876.  Average  speed. 


In  December,  1875  — 

Whole  ronte ;  see 
part«,  (229,  234.) 

Main  route,  part ;  resi- 
due $54,  (234.)  Branch 
$50,  (260.)  See  whole 
route,  (228.) 

47  days,  17  from  March 
15  and  30  from  May 
15, 1876. 


O 


193 
194 
195 

196 

197 


198 
199 
200 
201 
202 
203 

204 
205 
206 
207 
205 


201 

21C 
21. 

212 

213 

214 

215 

216 

217 

218 

219 

22(r 

22Ti 

22& 
223 
224 

225 

226 

227 
228 

229 
230 
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E. — Ttible  showing  the  weight  of  the  mailst  the  speed  wtth  which  they 


o 

■ 

3 

231 

Ind... 

232 

N.  Y.. 

233 

Ala . . . 

234 

Ky... 

235 

X.  C. 

231 

S.  C  ,. 

237 

Ohio.. 

238 

Del  . . . 

239 

Ohio.. 

240 

Ind    .. 

241 

Utah  . 

242 

N.  Y.. 

243 

Mich.. 

244 

Ky  ... 

245 

Pa.... 

246 

N.J... 

247 

Utah  . 

24d 

Cal... 

249 

Ohio . . 

250 

Ind... 

2.>1 

Ohio.. 

252 

Ohio .. 

2.'>3 

Ind.  .. 

254 

Ga.... 

255 

Ind. .. 

256 

Ohio . . 

257 

N.  Y.. 

258 

Ga.-.. 

2:»» 

Ind... 

260 

Ky... 

261 

Ind . . . 

2fi2 

Fla   .. 

263 

N.  J.. 

S64 

Ohio . . 

265 

N.  Y.. 

266 

Ind... 

a 

£ 

o 

a 


b 
'it 

is 

^     mm 

s  o 


Termini. 


22024   Terre  IIaat«,  Danville. 


1806 
17002 


20007 


13010 

14006 
9039  ! 

3403 
9037 

I 

>2026 
,41002 

1811 

I 

24006 

-20013 

2429 

2122 

41003 
46011 

9045 


22008 

9053 
90J6 


•220  .M) 
6012 


22001 
90-28 

1*284 
6U10 

22006 

20007 

22020 

16003 
2106 


'  Manorville,  Sac  Harbor. 

17002    Montgomery,  Sel ma 


200  >7   Richmond    Junction,    Fish 
PoinL 


13010  Raleigh,  Cameron 


14006  Florence,  Ch craw 

21035  Youn{;st4)wa,  Cross  Cat  ... 

9503  Clayton,  Faston 

21033  Springfield.  Columbus 


Corpomte   title   of  company 
carrying  the  mail. 


22027'  Butler,  Logan«port 
Prove  City,  York  .. 


20013 

i 

8029 

t 

7028 


Rochester,  Charlotte 

Jackson,  Fort  "Wayne 

Anchorage,  Shelby ville 

New  Castle,  Homowood 

New  York,  Den  ville 


21041 


Ogden.  Franklin 

San  Francisco,  Cloverdale. .. 


Lorain,  Uhiicksville. 


22008  Now  Albany,  Michigan  City 

21049   Marietta,  Parkersbnrgh  . . . . 
21005!  Leavittsburgh,  Sharpsville.. 


E van « ville,  Terre  Haute  and 
Chicago. 

Long  Inland  

Western,  of  Alabama 

Loniaville  and  Nashville 

Raleigh  and  Augusta  Air  Line 

Chcra w  and  Darlington 

Pittsburgh,  Fort  Wayne  and 

Chicago. 

Maryland  and  Delaware 

Cincinnati,      Sandusky     and 

Cleveland. 
Detroit,  Eel  River  and  Illinois 
Utah  Southern 

New  York  Central  and  Hud- 
son River. 

Fort  Wayne,  Jackson  and  Sag- 
inaw. 

Louisville,  Cincinnati  and 
Lexington. 

Pittsburgh,     Fort     "Wayne 
and  Chicago. 

Delaware,  Lackawanna  and 
Western. 

Utah  Northern 

San  Francisco  and  North  Pa- 
cific. 

Cleveland,  Tuscarawas  Valley 
and  Wheeling,  (late  Lake 
Shore  and  Tuscarawas  Val- 
ley.) 

Louisville,  New  Albany  and 
Chicago. 

Marietta  and  Cincinnati 

Atlantic  and  Great  Western.. 


220-21    Richmond,  Fort  Wayne '  Grand  Ranids  and  Indiana. 

15013  Macon,  Brunswick Macou  and  Brunswick 


220011 
21024 


15018 

220O6 

20007 

22021 

16n03 
7013 


Indianapolis,  Vincennes 
Hamilton,  Indianapolis.. 


Cayuga.  Ithaca 

Thomasville,  Albany 


Columbus,  Madison. 


Richmond  Junction,  Rich- 
mond. 
Richmond,  Fort  "Wayne. ... 


9009     21008 
1234 


•22016 


22017 


Pensacola,  "Whiting  Junction 
"Washington,  Easton 


Bayard.  New  Philadelphia. 
Uicksville,  Port  JeflFerson . . 

Bradford,  Logansport 


Indianapolis  and  Vincennes. . 
Cincinnati,  Hamilton  and  In- 
dianapolis. 

Ca vnga 

Atlantic  and  Gulf 


Jefferson  ville,    Madison 

Indianapolis. 
Louisville  and  Nashville. 


and 


Grand  Rapids  and  Indiana — 


Pensacola  and  Louisville.. 
Morris  and  Essex 


Cleveland  and  Pittsburgh., 
Long  Island 


Pittsburgh.    Cincinnati    and 
Saint  Louis. 


5 

9 

c 


mm 

o 


MiUa. 
56.6 

35.25 
50 


33.5 


5a  78 

40.88 
22.8 

44 

45.86 

94.5 
27 

9 

96.82 

19 

15 

35.93 

79.94 
90 


288 
15.87 


o 

t 


23 

24 
23 


13 


20 


m 

2-2 
25 


25 
15 

25 

90 

18 

23 

26{ 

14 
25 


102.45     25 


20 
25 


34.65 

'25 

91.50 
188 

24 

24 

116.32 
99.49 

23 
24. 

38, 05 
60.79 

f.. 

46 

20 

33.8 

20 

91.5 

23 

44.05 
14.40 

13 
25 

32.5 
36.5 

15 
23 

I 
114.6    !  23 
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tn  conttyed,  the  accommodations  for  mails  and  agents,  cf*c. — Contiuued. 


"Wliole  weight  car- 
ried any  distance 
for  thirty  days. 


A  vorage 
weight  car- 
ried  whole 

distance. 


Ui.  I  Lbt.  I   LbM 

1,172  8.  Old   15,84J? 

1.459  4,50G  11.9r>.'i 

1,?12,  4,58()   12,698 


Size,  Slc,  of  mail-oar  or 
apartment. 


Lbt. 
9,777 

7,531'      250; 
10, 190       20."i 


2, 968         9!? 


Ffet  and  inches. 
9.6  by  6.6,  f.  1,8.1.... 


lO.P  by  9,  f.  fixtures,  a.  1 . . , 
18  by  8.6,  f.  f.,8.1 


b.  c 


o,?H    %Oii     8,49? 


Remarks. 


u, 
» 


231 


5,*r.    3.04-2 
3,^:i    4.82;;: 

f.*2!    5.441 

If^.Of'T  12,24!! 
5,:W    3,239 


6,173       205    I12by  9.f.  f.,8.1 ;6 


3,IT9,   l.ISc 

10, 6.^5' 20,039 

im   3,7e5' 

i 
18,*«j49,258j 

SUlJ  14,757 

1a<^»   7,308 
7,229 


i;404 
»,220 


19,19fi, 


26.  «00,' 30,875 

I 

U76:    8,883 


H'm  10,37? 
'"-317  lo,5d1 

H'^l    8,4fiy, 
1..3il  12,224; 

10,275|   8.076 


8,1*65 
8,649 

14, 243' 
16, 104 

22.256 
«,943 

6,937 
30.728 

8,625 

68,007 

39.045 

22,951 
24,633 

39.416 


57.  475 
16, 059 


24,505 
27,904 


23,430 
29,  545{ 

18,351; 


".**J    7,702 

^512   5,067, 

^•^  ate  10.544, 

3.790:   7.285! 


19,142 
13,  579 
22,752 
11,  075 


5,821 
5,562* 

10,021 

12, 750 

9,926 
7, 082 

6,771, 
13,  0881 

5, 376; 
64,217 

31,  747 

19,354' 
18, 962 

15,560 


15,303 

14. 003 
12,522 


11, 944 
11,  626 


11,265 
11,  173 

li,  aT5 
20,854 

10,356 

10,  287 

10,211 

10, 142 
9,  935 


I 
104 
185 

334 

425 

330 
235 

225 

i 
436; 

179 

2,140, 

1,058' 

645] 
632 


13  bv  9  9,  f.  f.,8.1 

9.4  liy  8.10,  fixtures,  8. 1 

10  by  6.6,  f.  f.,8.1 


6 
6 


14  bv  7.2.  f.  f.,8.1 6 

15  by  8  9,  f.  f.,  8. 1 i  7 


b.  c,  no  r.  a 

10.6  by  9,  f.  f,  8.1 

12  by  5,  fixtureH,  8. 1  .  . 

12by  9,  f. f.,8.1 

6.8  by  6.8,  6  6  by  5.3.  19.9 

by  7.6.  f.  f.,  8. 1. 
freight-car,  24  by  8,  f.  f.,  8. 1 
12  by  9,  8.1 


518   14.7by9,f.  f.,8.1. 


506   11  by  7,  f.  f.,  8. 1 

466  b.  c,  nor.  a 

417    14.4  by  7.10,  f.  f.,8.1. 


398 
3«7 


14.6  by  6.10,  fixtures,  s.  1 
13.6  by  6.8,  f.  f.,8.1 


375    10  by  8,  f.  f.,  &  1 


372 

354 
347 

315 

342 


10.5  by  7.3,  f.  f.,8.1. 


9.6  by  7.6,  f.  f.,8.1. 
12  by  6,  £  f.,8.1.... 


11  by6,f.  f.,8.1 

14  by  7.4,  f.  f.,8.1 


340   13.8  by  6.8,  fixtures,  s,  1  . . . 

3.38   7.6  bv  7.  f.  f.,  8. 1 

331    11.7  by  7.7,  f.  f.,8.1 


JJJ'^    6,562   16,98r  9,6.39  321 

"••WSj    6,766   19, 109  9,628  320 

I  '  ' 

1^647  12,919  23,566  9.307  310 


13  by  9,  f.  f,  8. 1 6 

13  by  8,  f.  t.,  d.  I.  to  North-    12 

p<>rt,  16^  m.:8. 1.  res.,  20  m 
ll.lOby  8,  f.f.,  S.1 112 


12 

loi* 

12 

12 

18 

7 
7 

6^ 


26 


12 
7i* 

6 
151* 

9* 
7 

12* 

6 

9* 

13 
6 


53  00 


53  00 
53  00 

.52  50 
52  00 

.52  00' 
52  00, 

52  00: 

51  00 

I 
51  OOt 

50  00 

50  00' 

50  00 
50  00 


In  March,  1876 232 

45  days,  15  from  March   233 

15  and  30  from  May 

15,  1876. 
Main  route.  Part;  res-  234 

idue     $5  4,     (229;) 

branch     f50,      (2t)0.) 

Sen  whole  route,  (228. » 
W  eight     to      Sauford,  235 

45  7H  miles;  13  miles  | 

at  $bO. 

236 

In  March,  1876 2,37 

In  March,  1876 :..238 

239 


240 
241 


III  July,  1875.    Exten- 

kiou. 
In  November  1875  ... .  '242 


243 

I 

244 


In  August,  1875 245 

In  July,  1874  :  report-    246 
od  November,  1875.     i 

In  August,  1875 247 

In  June,  1876 248 


50  00 249 


50  00 

50  00 
50  00 


50  00 
50  00 


50  001 
50  00 

50  00' 
50  OOJ 

50  00 

50  OOj 

50  00! 

.50  00 
50  00 


50  00 
50  00 

50  00' 


About  15  pouuds'per 
day  not  weighed. 

Part;  reVidue  'SIOO, 
(129.)  3.04  miles  at 
1)8.  See  whole  route, 
(123.) 

In  March.  1876 

In  October.  1875.  M*»iu 
route ;  branch  i?40, 
(414) 


In  November,  18' 5  — 

60    d!*y8,    in  January 

and  October,  1875. 


Branch ;    main   roate 

$54.  (2.34.) 
In  April,  1875.  "SVelgh- 

ing  voluntary'. 

In  Julv.  1874  :  rei)ort- 
ed  ]S*ovember,  1875. 
l»art ;  residue  8100, 
850,  (1-22,  364.) 

In  October,  1875  


250 

I 

'251 
252 


2r.3 
|254 

I 

12.55 
'256 

257 

'258 

259 

260 

261 

202 
263 


264 
v.'65 

266 
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E,— Table  8howing  the  weight  of  the  mailSf  the  speed  with  which 


/ 


« 

w 

S 

s 

«p. 

o 

t4 

• 

^ 

2 

a 

(S 

d 

03 

5z; 

Termini. 


Corporatfl    title  of  company 
carrying  the  mail. 


2 

o 


I               I            I            I                                                      !  MUes.  1 

267  I  S.C..    14010     14010  Port  Royal,  Angnsta !  Port  Royal 112.-^    li 


2G8     Ga...    6008     15009   Dapont,  Bainbridge Atlantic  and  Gulf '  106.48 


269  I  y.  C.    5006 


270 
271 
272 


273 
274 


N.  C.  'l:W12 
111  ...23053 
Ala   ..  17008 


13006   Salisbury.  OM  Fort Western  North  Carolina 1  114.31 


13012   Green slwronirh,  Salem i  North  wentern  North  Carolina 

EaAt  Saint  Louis,  Cairo Cairo  and  Saint  Louis. 


N.  Y. 
Ky  .. 


275  I  Ind. 

276  I  Pa., 


277 

278 


Ohio. 
Ga... 


1287 
20017 
22023 

2431 

9024 
15016 


17008  Columbus,  Troy Mobile  and  Girard 


279  I  Ind . . .  22027 


20017 

22024 

803  Ij 

21020 
15016 


Oswego,  Charlotte 

Lexington,  Moan t Sterling.. 

Terre  Haute,  Danville 

Columbia,  Sinking  Springs. . 


Fremont.  Saint  Mary's. 
Smith ville,  Albany 


•280 
•281 
•282 


Ohio. 
Ohio. 


5608 
9041 


22028   Rockville,  Logansport 


14006 
21037 


283     Ala.. 


'284 
•285 

ni... 

Ohio . 

286 

N.  Y. 

•287 

Ala.. 

288 

Me.. 

289 

Ky  .. 

290 
291 

Del.. 
Iowa. 

292 

Miss. 

293 
294 

Tenn 
Ohio. 

295 

296 
297 

298 
299 
300 
301 

302 

303 

304 
305 
306 

307 


N.Y. 

N.Y. 
Ind.. 

Wis  . 
Md  .. 
N.Y. 
Ky  .. 

o.  C . . 

Vt... 

Ind.. 
Ala.. 
Ohio. 

Tenn 


9039 

17003 

17003 

•Z1050 
9037 

2i633 

12-23 

17006 

17006 

231 

9796a 

20013 

3406 
27016 

9506 

18004 

18004 

19016 
9028 

19001 

1244 

1295 

Florence,  Cheraw 

Nih'8,  New  Linbon 

Youugstown,  Cross  Cut. 

Montgomery,  Eufaula. . . 


Rome,    Watertown    and  Og- 

densbnrgh. 
Loni.sville,     Cincinnati    and 

Lexington.  i 

Evausville,  Terre  Haute  and; 

Chicaijo.  j 

Reading  and  Columbia 

Lake  Erie  and  Louisville 1 

South  wcti  tern ' 

LojTnn<»port,      Crawfordsville 

and  S«»uthwestern. 

Cheraw  and  Darlington 

Atlantic  and  Great  Western.. 
Pittsburgh,  Fort  Wayne  and 

Chicaffo. 
Montgomery  and  Eufala 


Roninsor,  Danville. . .. 
Springdeld,  Columbus 

Schenectady,  Ballston. 


Marion  Janction,  Greens- 
borough. 

West  Waterville,  North 
Anson. 

Anchorage,  Shelby ville 


Georgetown,  Sel  by  ville 

Washington,  Oskaloosa 


22012a 

22013 

25026 
3517 
1812 

20015 

iooie 
'26615 

14001 

14001 

532 

22025 
6603 
9036 

22026 
17003 
21032 

/9004 

19004 

Artesia,  Columbus , 


Nashville,  Lebanon 

Hamilton,  Indianapolis 


Cobleskill,  Cherry  Valley . . 

New  York,  Babylon 

Terre  Haate,  Rockville 


Ean  Claire,  Chippewa  Falls 

Selby  ville.  Stockton 

Rhine  Clifl,  Boston  Comer. . 
Owensborongh,      Owens* 

borough  Junction. 
Bel  ton,  Anderson  C  o  n  r  t  • 

House. 
White  River  Janotion, 

Woodstock. 
La  Porte,  Michigan  City — 

Montgomery,  Eufaula 

Means,  Cadiz 


Wartrace  Depot,  Shelbyville 


Paris  and  Danville 

Cincinnati,      Sandusky     and 

Cleveland. 
Delaware  and  Hudson  Canal 

Company. 
Selma,  Marion  and  Memphis. . 


29.31 
14H.50 
90 


69.  64  I  *. 

33.84  '  i 

56.6       '- 

39.70 

89.35  i 
23.78     1 

92.10  1  S 

40.  PS  1 
33. 94  i 
2-2.8       S 

81.24  I  I 


82.38     I 

45.86     3 


Somerset. 


Lonisville,  Cincinnati  and 
Lexington. 

Breakwater  and  Frankford  — 

Chicago,  Rock  Island  and  Pa- 
cific. 

Mobile  and  Ohio 

Tennessee  and  Pacific 

Cincinnati,  Hamilton  and  In- 
dianapolis. 

Delaware  and  Hudson  Canal 

Company. 

Southern,  of  Long  Island 

Logansport,      Crawfordsville 

and  Southwestern. 
Chippewa  Falls  and  Westeim. 

Worcester 

Rhinebeck  and  Connecticut  . . 
Evansville.Owensborough  and 

Nashville^ 
Greenville  and  Columbia 


Woodstock 


\ 


Indianapolis.Pem  and  Chicago 
Montgomery  and  Eufaula. . . . 
Pittsburgh,    Cincinnati    and 

Saint  Louis. 
Nashville  and  Chattanooga. . . 


16 

37.25 
25.7 
19 


19. 30     1 

54.  01  Is 

14 

32} 

99  49 


1 


2-Z47 

36.25 
93 

11.67 
31.44 
35.2 
36.13 

10.01 

14.53 

13  36 
8L24 

8 

8 
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tn court jfedy  the  accommodationa  far  mails  and  agents,  4'c, — Continued. 


Wliole  weight    car-  I  jtilTJ^Jfr 
forUiirty'days.  ^f^^^^^ 


•a 
a 


3 

O 

H 


Ui.       U9 


X6« 
34,497 


00    . 


2^«.     Lb8. 
15, 632       306 


18,271 


11734  5.129,  17,863  8.565 

5.Tr«  3, 587 1     9,373,  8,537 

15.  W5  9,126]  25.051,  8,433 

13,03?  9,114  22,152  13,452 


7.091  10,557 

8,987  4,060 

t 

«.5«|  6,853 

8.^'  6.82i 

12,056  9,256 

5,191  2,974 

ll,72l>i  7,40t: 

I  i 

■3W  3.34<i 

«!.5iJ  5.581 

i*-^  6,09-J 

5.»5r  9,060 


17,648 
11,056 
13,  415 
15,689 
21,  312 


8,248 
8,033 
7,734 
7, 514' 
7,436 


8,165  7,411 
19, 134  7, 410 


5,006 
5,370 

11, 359' 

(.1541 

5,4(li 
5^712 

i37? 
\\\\ 

\^ 

5.3^1 
e,7« 

1 

l«.Ml 

7.Ji5 
31013 

3,73J 
3.9H0! 
6.176 
3.067 

3,935 
S.73: 
3.56ft 
3,i»r 


10,  6J»4 
14.106 
10,547 


7,362 
7,360 
7,167 


19,018    11,204 

m  I 


4,e55; 

5,477 

5,513 

3,266 

4,557 

2,A'i6 
3,rjl 

2,241 

2.476 
8,701 


13, 6.39 
10,225 

16,636 

11,667 


6.99li 

6,867 

I 

13, 477 

6, 677; 


8, 668     6. 620 

10, 269'     6, 51o| 

7.334     6,106 


9,172 

6,069 

7,857 
17,  429 


6,120  16,721 


4.944' 
3,ei& 

2.037, 

xm 

3.23-^ 
4,9.J1 

2,274 

3.134 

2.649 
3.4H4 


12,269 
6,859 

5,776 
6.948 
9.  40- 
7,99?- 

5,31< 

7,0m 

5.38^ 

8.95J 
5.3«J» 


\  B30     5, 031 


6,086; 

6,069 

6, 055I 
5, 746 


5,  576 
5,551 

5,  498 
5,436 
5.372 
5,354 

5,316 

5,300 

5.243 
5.229 
5,173 


Size.  6cc.,  of  mail-oar  or 
apartment. 


Feet  and  inches. 
10.6by  6.10,  tf.,  11.1.. 


304 


28.5 
2tj4 
2^1 
274 


274 

267 
257 

250 

247 
247 

247 

245 
245i 
239 

233 

213 
228 

224 

222 

220 

217 

203 
202 

202 

201 
191 


12by8, 12by6,  f.f.,8.1... 


m 

u 

^ 

8 

3  . 

•c 

Pay  per  mi 
annum 

Remarks. 


6 


10.3bye.3,  f.f,«.l 6 

21  by  8.2.  f.  1.,  8. 1 i  6 

9  by  6,  tixtares,  8. 1 ;  6 

12  by  7,  f.  f.,  8. 1 6 


23  by  6.7|,  f.  f.,  8. 1 6 

8.6  by  6,  t  f.,  8. 1.,  and  b.  0  .  12 

I 

9.6  by  6.6,  £f.,8.1  13 

7.4  by  6.6,  tf.,  8.1 


13  by  7,  fixtures,  8, 1  . 
closet,  3  by  4 ;  no  r.  a . 

12  by  8.9,  f.  f.,  8. 1 


18 

6 
5* 

6 

6 


20by  — ,  f.f.,8.1 

153  by  7.3,  f.f.,8.1 6 

12  by  9,  f.f.,8.1 12 


9.5  by  6.6,  f.f.,8.1. 


71 


12  by  7.  fixtures,  8. 1 |  6 

16.8  by  6,  t  f.  and  m.  c,  8. 1  1  6 


nor.a 

8.5  by  6.6,  f.  f.,  8. 1  . 

12.6  by  6.6,  f.f.,8.1. 

r.  a.  in  b.  c,  d.  1 

7  by  7,  fixtures.  8.1. 
10  by  9,  f.f  ,8.1.... 


in  b.  c,  no  r.  a 


r.  a.  in  b.  c 

10  by  9,  f.f.,  8.1. 


6 

6 

6 

12 

6 
6 


6 
6 


150  00 
50  00 


.•50  00 
50  00 
50  00 
50  00 


50  00 
50  00 
50  00 

50  00 

I 
50  00 
50  00 


51  days,  21  from  March 

15  and  30  from  May 

15, 187ti. 
60   days,  in   January 

and    October,    1875. 

Branch :  main  route 

$100,  (124.) 
In  October,  1875 


11,416       190,  no  apt;  nor.a ;  6 


185 
185 

I 

183 

181 
179 

178 

I 
177 

I 
176^ 

1 
174 
174 
172 


12  by  6.  f.  f ,  s.  1  . . 
12by  8.9,  f.f.,8.1. 


I 


b.  c  ;  no  r.  a , 

7  by  7.  fixtures,  8. 1 
7  by  6,  f.  f.,  8. 1  .  - . . 
9  by  6,  f.  f.,  8. 1 


no  r.  a 

b.  c. ;  no  r.  a 


12bv7.1,f.  f..8.1.. 
11.6bya6.  f.f.,8.1 
b.  c. ;  no  r.  a 


12 
6 

12 
6 
6 
6 

6 

12 

12 

6 

12 


Id  March,  1876 

7  trips  from  August  1, 
187a  49  days.  19  from 
Manh  15  and  30 
from  May  15.  1876. 

$50  on  51.8i  miles 


In  October,  1875. 


Main  route  ;    branch 
$50,  (322.) 

Branch :    main    route 
#70,  (187.) 


o 


1 267 
268 


269 
1-270 
271 
272 


273 

274 

275 

276 

'277 
278 


50  00; 279 


50  OOl 
50  00 
50  00 


In  October,  1875 
In  August,  1875. 


50  OOj  48  days.  18  from  March 
I  15  and  30  from  May 
!       15.  1876. 

50  OOl  In  January,  1876 

50  00,  In  April.  1875 


50  00 

50  00 

50  00 

50  00 

50  00 
50  00 


60  days,  in  May  and 
Aui{U8t,  1875. 


In  March,  1876., 
In  August,  1875. 


In  July,  1876. 


50  OOl  Branch :   main    route 

I      ^2,(155.) 

50  00   In  March.  1876. 

50  OOl  Returns  for  October, 

I      1873,  received  Octo- 

I      ber,  1875. 
50  00  60  days,   in  May  and 

I      August,  187.'S. 
In  August,  1875 


50  CO 
50  00 

50  00 
50  0  ►! 
50  00 
50  OOl 

50  Ooi 

50  00, 

50  00 
50  00 
50  00 


In  May.  1876... 
lu  March,  1876. 


280 
281 
282 

283 


'284 

'2^5 

286 
•287 

288 

289 

•290 
291 

j292 

'293 
•294 


1295 

296 
297 

298 
299 
300 
301 


Branch :    main    route 

e>8.  (213.) 
In  January,  1876 


302 

3  "13 


5. 031       167  in  charge  baggage-ma8ter  12    I    50  00 

/  III 


In  October,  1875 

Branch  ;    main  route 

eiW.  (36.) 
Branch ;    ms^lti  TOwVfe 


304 
305 
306 


\- 
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9 


308 


310 
311 
31-2 
313 
314 
3lo 
3LG 

317 
31?^ 

310 
3.20 


321 
3*>3 


3-25 

3-2G 
3il7 
328 


329 

330 
331 
33-2 

333 
334 

335 


336 
337 

338 


339 
340 

341 
342 
343 


344 

345 

346 
347 

348 

347  I 


«« 

3 

o 

a 

2 

"S 

£§ 

§2 

a 

^ 

s 

o 

^A 

y< 

N.C 


309     N.  Y. 


Ill  .. 
Mich 
K  V  .  - 
•  II  .. 
M.l  . . 
N.  C  . 
III... 

Cnl  .. 
lud . . 

Ohio . 
X.  Y. 


Ky  ...120009 


Pa... 

X.  Y. 

324     S.C.. 


Fla  . . . 

Pa.... 
Fla... 
Mass  . 


Wia  .. 

N.  Y.. 

lud.. 

Pa.-.. 

N.  Y.. 

Ind .. 

N.C. 


o.  O .  .  . 

Tenn  . 


2431 

1810 
5G0U 


16001 

24% 

16(H14 

755 


•25025 

1261 

22015 

2433 

1288 
22031 

13011 


1400S 
19005 

13011 


Oreg.    44002 


Ga 

Ga .... 


15008 
15006 


Termini. 


Corporate   title  of  company 
carrying  the  mail. 


d 

s 
2    • 

u 

5 

«M 

la 

O 

.s 

i 

a 

1 

^ 

i  ^ 

13002 

13002 

1-29G 

2:»48 

•>4n:»<; 



..•(MH2 

20012 

'VW\.\ 

3.")  12 

lOOll 

13008 

i;io08 

•23034 

46016 

22C2; 

22022 

9048 

21041 

129G 

...... 

Rocky  Mount,  Tarborough . . 
Flushing,  Whitestone 


Wilmington  and  Weldon, 


Flushing,  North  Side  and  Cen- 
tral. 


Terre  Haute.  Peoria 

Gross©  Isle,  Fayette 

Glasgow  Junction.  Glasgow. 

Streator,  Altaraont. 

CumlHirland,  Piedmont 

Charlotte.  Shelby 

Springfield,  Gilman 


Saucelito,  Tomalea 

Anderson  Junction,  Goshen 


Harbor,  Yoanpstown 
Bayside,  Mauhojiset. . 


20009]  Pad ucah,  Trimble.."... 
8031,  Junction,  Quarry ville. 


Rath.  Hatnraondsport 
14007!  Chester,  York villo.... 


16001 

8094 
160l»4 


Femaudina,  Cedar  Keys. .. 


York.  Delta 

Tocoi,  Saint  Augustine 

North     Brookficld,     East 
Brookflcld. 


Galena,  PlattOTiUe 


22016 
803.] 


Hudson,  Chatham 

Fairland,  Martinsville 
York,  Frederick 


Illinois  Midland 

Chicago  and  Canada  Southern 

Louisville  and  Nashville 

Chicago  and  Pailncah 

Cunil>erland  and  Pennsylvania 

Carolina  Central 

Gilman,  Clinton  and  Spring- 
tieM. 

North  Pacific  Coast 

Cincinnati,  Wabash  and  Mich- 
igan. 

Pennsylvania  Company 

Flushing,  North  Siue  and  Cen- 
tral. 

Padncnh  and  Memphis 


Reading  and  Colombia. 


Theresa  Junction,  Clayton. 
Evausville,  Boouvillo 


Fayetteville,  Sanford 


Allston,     Spart  a  n  b  n  r  g  h 

Court-House. 
Fayetteville,  Decherd 


Fayetteville,  Sanford. 


Bath  and  Hammondsport 

Chester  and  Lenoir  Narrow- 
Gauge  Railromi,  (late  King's 
Mountain.) 

Atlantic.  Gulf  and  West  India 
Transit  Company. 

Peach  Ik)ttom 

Saint  John's 

Boston  and  Albany  Railroad 
Comnany.  (lessees  North 
Brookfield  Railroad.) 

Galena  and  Southern  Wiscon- 
sin. 

Hudson  and  Boston 

Cincinnati  and  Martinsville  .. 

Pennsylvania 


Ftica  and  Black  River 

Lake    Erie,    Svansville    and 

Southwestern. 
Western 


Portland,  Saint  Joseph, 
King.ston,  Rome . 


Washington,  Double  Wells 


Spartanbnrgh and  Union. 


L.  D.  Hickerson  and  Anderson 
Powers,  of  Memphis  and 
Charleston  Railroad,  lessees. 

Western 


19. 79     15 
3.12     85.5 


179. 93  27 
70. 30  25 
12        !  16 

156. 80     20 

34         !  15 

55.25    12 

111.60   23 


4«  18 
114.32 

62.1 
3.3 


35 

38.5 

56 

16i 
18 


68.12 
40 


Oregon  Central 
Rome 


48.61 
^.35 


Georgia. 


18.86 
94.' 25 


16 
30 

21 

25. 


76.64  90 

23.20  13 

9.4  18 

24.25  12 


154.8 

35.56 
15.69 
4.  41  12 


16 
15 


•jj 


30.69     12 


20 
20 
20 

20 
20 


38.53     18 


111 
13 


38.53     15 


13 

20 


15 


S.C... 

Ohio . . 

Ga.... 

Pa 

S.  \j . .  ■ 

Mich  . 


14007 

9025 

15014 

2.''.00 
14001 


15014 
14U01 


Che8t4»r  Court-House,  York- 
ville. 


Carey,  Findlay 

Gordon,  Milled;;eville 

Npw  Cnstlo,  Stoneborough.. 
Cokesbnry, Abbeville  Court- 
House. 
Grand  Rapid.-?,  Morgan 


Chester  and  Lenoir  Narrow- 
(iiui;;e,  (late  King's  Mouut- 
Min.) 

Ciiieiunati,  Sandusky  and 
(Jh'veland. 

Central  Railroad  and  Bank- 
ing (.'ompany. 

New  Castle  and  Franklin 

Greenville  and  Columbia 


24026 
mn     i:017   Selma,  Pino  Apple 


Grand  Rapids,  Newaygo  and 

r>ake  Slior<\ 
Seliiia  and  Gulf .... 


16 

18.25 

3C.  5 
1L81 

36.27 

43.19 


16 

las 

15 
12 

20 

12 
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•re  ijowtfyed,  the  aocommodations  for  mails  and  agenU^  ^c— Continued. 


"Whole  weiffbt  car- 
ried any  distance 
for  thirty  days. 


Average 
weight  car- 
ried .whole 

distance. 


k 
t 

^ 


O 

H 


^3 


^ 


Dn.     U*. 
i,t-'i    1,700 

X63D   %m 


9.411  10.48- 


5,%- 

3,  an 

11,  IS^ 
ft.  155 


5.  iiK- 

1,.VA' 

9.27tj 

5.221! 

2,4-r' 

8,65' 


5.611    1,876 
(^2?T    fc,49f 

rw:;    6.561 


8,974  4,93f 

iC»  5,97(> 

I 

«,503  2,15f 

%'>il  2,465 

»."12  5,57(1 

i««  3,187 

4.750  l.iK 

l,«2i  2,467 


im  2,022 

3,36^1  2,084 

5.il6j  3,19t 

5.271  4,W4 


».M7  1,35. 

3.2tl  2,177 

1«3  3,377 

2-6^^  3,963 


4, 985     4, 985 
C.  r)2p|    4,  eofi 


4,824 
4.81( 
4, 72«i 
4,  5ei 
4,  4!»1 
4.4er 
4,  47;* 

4.46: 
4,451 

4,387 
4,3S4r 


4,26^ 

4.213 

4.ie( 
4, 141 

4, 095 

4.00f 
3. 91i! 
3,891 

3,88? 

3,881 
3,873 
3,867 

3,  865 
3, 817 

3,815 

3,705 
3,63^ 


19,899 

li.  llio 
4. 7-29, 

20,434 
9,035 
0,767 

14,  812, 

7,  487 1 
16, 785! 

14.503 
4,633 


11,910 

10.008 

4.659 
5,212 

15.282 

7.789 
3, 912 
3,899 

6,118 

5.452 

8.  412 

10. 115 


3,997 
5,458 

7,060 
6,651 


4,8441    3,62i- 


i?i;    '^'^•■1  6.716  3.60-- 

^=•1*    l,4;i2,  3,562  3,50*^ 

I  '        I  ' 

^'«>    2,28,V  3,715  3.411 


2.«2    1,900!*'4,'342 


1,131    2,44, 


3,313 


3,  572     3, 199 


1'5»    l,n5|    3,334  3,191 

f^    2,323'    6,362  3,182 

^^    1,460     3, 156|  3,156 

^560    3,336     6,896  3,077 

I 

2.366    1,448     3,814  3,071 


Size,  &o..  of  mail-car  or 
apaitmeut. 


Lb».  Feet  and  inches. 

166!  10.6  by  7.6,  furniture,  a.  i 


163 


12by6,f.f.,8.1 


ICO  11.3bv88,f.f.,8.1 

u;0  10.9  by  9.3,  f.f.,  8.1 

157  b.  c. ;  no  r.  a 

15-2  12by  8.  f.f.,8.1 

149  9  6  by  6.9.  f.  f..  8. 1 

149  8by  8,f.f.,8.1 

149  11.6  by  7.6,  f.f.,8.1 


148i  llby6,  flxtnrea,8.1 

148    10.6  by  6.6,  fixtures,  8. 1. 


146 
144 


142 
140 
139 


9.4  by  8.10,  fixtures,  8. 1 


9.3  by  6.10,  f.f.,  9.1 

in  b.c 


in  b.  o 


138 1  closet ;  no  r.  a 


136   12  by  5.6,  f.  f.,  8. 1. 


133   8.6  by  7.3,  fixtures,  8. 1  . 

130 , 

130  inb.0 


129|  13  by  7,  f.f.,8.1 


129,  b.c;  nor.a , 

1291  9  by  6.8,  f.  f..  8. 1 

12«!  5.6  by  3.2,  fixtures,  a.  1 . . 


128 
127 

127 


123 
121 


in  charge  baggage-master 
chest  in  express-car 12 


o 

00 

H 


7 
12 


6 
6 

10  J* 
6 
6 
6 
6 

6 
6 

7i* 
12 


10* 

18 

15* 
6 

6 
6 


24 


6 

12 

6 

64* 

12 


10.9  by  6,  fixtures,  8. 1 


7.1by6..')i,  f.f.,8.1 


10by6,f  f.,8.1 


120;  10.9  by  5.9,  f.  f..  8. 1. 


120   8bv8.f  f..al 

lie  lock-box  iu  pass,  car.;  no 

r.  a. 
113,  b.  c. ;  nor.a 


110  9.3  by  7,  f.  f,  no  r.  a 


106^  iub. c, nor. a 

106  8.2  by  7,  fixtures,  s.  1 


105   11  by  .3.10.  f.f..  8.1. 
105  uo  r.  a 


102   12by7,f.f.,8.1 

102   7.3  by  6,  flxtnrcfl,  f  1 


6 
6 

6 


6 

7 

6 


6 

6 

6 
6 

6 

4 


11 


^ 


Kemarks. 


9 

O 


?50  CO 
50  00 


50  00 
50  UO 
50  00 
50  00 
50  00 
50  00 
50  00 

50  00 
50  00 

50  00 
50  00 


50  00 

50  00 

50  00 
50  00 

50  00 

50  00 
50  00 
50  00 

50  00 


Branch ;    main  route   308 
#172,  (66.) 

Branch;    main  route   309 
$57,    (221.)    In   Au- 
gust, 1875. 

In  April,  1875 


In  Marph,  1876. 
In  March,  1875. 
In  May,  1876... 


Branch ;  main  route 
157.  (221.)  In  Au- 
gust, 1875. 

15  ni.  per  hour  on  last 
15  m. 

Branch ;  main  route 
$50,  (276.) 


In  October,  1875. 

In  March,  1876 . . 
In  March,  1876.. 

In  January,  1876 


50  00   In  January,  1876 

50  OOi 

50  oo!  Main  route;    branch 

50  00   Part*    In  March,  1876. 
50  00 


In  August  1*^75.  Main 
rouie ;  branch  |21, 
(446.)       . 


50  00 

50  00 
50  00 

50  00  Main  route ;  branch 
#.50,(376.)  In  March, 
1876. 

50  00   In  September,  1875. 

50  00 

50  00 


310 
311 
312 
313 
314 
315 
316 

317 
318 

319 
320 


321 

322 

323 
324 

325 

326 
327 
328 

329 

3.30 
331 
332 

333 
334 

335 

.336 
337 

338 


339 
310 

341 


I  Vacant |.342 

50  00;  In  March,  1876 343 


50  00  In  April,  1875 344 

50  00 345 

.'iO  00 


In  December,  1875 346 

50  0(»    Brancli :    niuiu   route   347 

^:.0.  (213.)  I 

50  00    Iu  .June,  1876.     Co.'s   348 

r»t'irii.  I 

50  00   Iu  UctolMiT,  Ift^^ "iVi 
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9 


i 

o 

s 

I. 

m 

«M 
O 

Is 

9 

S 

^ 

08 

a 

« 

CO 

^ 

;25 

350 
351 
35J 

353 
354 

355 
3J6 

357 

358 

359 

360 


361 
36i2 

363 


364 

365 
366 
367 
3Uel 

369 


370 

371 
37*2 
373 
374 
375 

376 

377 
378 
379 

3i^ 
381 
38*2 
383 

384 

385 


386 
387 

338 

339 

390 

391 
392 
393 
394 


Termini. 


Corporate  titl**  of  company 
carrying  the  mail. 


Ga.... 
Cal  ... 

Md  .. 
Ohio . . 

Ohio.. 
Ala . . . 

Ga.... 

Ala... 
AU... 
Tenn  . 


Ga-. 

111.. 

Ohio 


N.J  . 


6007 
4(K)15 
14003 

3520 
9031 

9054 
66L1 

15015 

17016 

17005 

19003 


6005 
•23U3-2 

9052 


2123 


15008 


14003 

10019 
2102: 

21050 
17011 

15015 

17016 

17005 

19003 

15006 

2104d 

7014 


Kin^rston.  Home 

Eltnira,  Winters 

Kinji^sTille,  Camden. 


Rome 

Vaca  Vallev  . . . 
South  Carolina. 


Emraittflbnrgh.  Rocky  Ridge 
Xenia,  Springfield 

Athens,  Scott's  Landing 

Gainesville, Gainesville  Junc- 
tion. 
Eatonton,  MilledgeTille 


Emmittsbnrgh 

Pittsbargh,    Cincinnati    and 
Saint  Louis. 

Marietta  and  Cincinnati '    37 

Mobile  and  Ohio ;    22 


Opelika,  Goodwater  . . . 
Tuscumbia,  Florence  . . 
Rogersville,  Bull's  Gap 


2*21 
59.65 
Memphis  and  Charleston i      6.5 


Central  Railroad  and  Banking 

Company. 
Savannah  and  Memphis 


Washington,  Double  Wells 
McLnausburough,  Sbawuee- 

town. 
Dyson's,  Cumberland 


Dover,  Chester. 


W.  P.  Elliott,  proprietor 
Rogersville  and  Jetforson 
Knilruad. 

Georgia  

Saint  Louis  and  Southeastern 

W.  n.  and  C.  3.  Stevens,  pro- 
prii'tors  Eastern  Ohio  Rail- 
road. 

Morris  aud  Esaex 


15 


18.85 
41. -25 


10 


12J 
15 
15 
16 


25 


7.8       15 


20 


Mass.. 
Ala... 
Muss . . 


17019 
753 


17019 


Ala...;17021 


W.  Va.  12005 


Ga.... 
Ga . ... 
Ala  . .. 
Mass . . 
Pa... 

N.C  .. 

Miss .. 

Pa... 

N.J.. 

Yt  ... 
X.  C  . . 
Ill  .... 
Pa  . . . 

Ala . . . 

Pa   .. 


Pa... 
Pa... 

N.  Y. 

X.  Y. 

Ark  . 

Ga  . . 
Ohio  . 
Ill  ... 
Ohio . 


15017 
6088 

17020 

617 

2193 

13011 

7007 
2492 
2124 

528 
13009 
23054 
I  2461 

17011 

I  2494 

2489 
2495a 

1802 

1803 

7525rt 

15024 

IMMO 

11913 

!  9J50 


17021 


New  Bedford.  J'all  River. . . .    Fall  River 

Chf^haw,  Tuskegee TuHkogee 

Ashburnham    Depot,   Ash-     Ashbnruham 

bumham. 

EufauUi,  Clayton Yicksburgh  and  Brunswick . 


15 

6 
2.89 

22.5 


1.50171 
150171 
17020! 


8090 
13011 

18007 

80H9 
7027 


Ritchie  Coui  t-House,  Penns- 

borough. 

Fort  Valley,  Perry 

do 

A  tall  a,  Gadsden 

Graft«m,  Millbury 

Phillipsburgh,     Morrisdale 

Mines. 
San  ford,  Egypt  Depot 


Penusborongh  and  Harrisville       9 


Southwestern 

do 

East  Alabama  and  Cincinnati. 

Boston  and  Albany 

Pennsylvania 


13.32 
13.32 

6 

4 


Western . 


13009 


Muldon,  Aberdeen 

Antestown,  Lloydville 
Newark,  Mont  Clair  . . 


Mobile  and  Ohio 

Bt^llsGap 

Newark  and  Bloomiield. 


9 

a82 

5.67 


8061 

17011 

8091 


Wells  River,  Montpelier 
Charlotte,  Stat*)sville  . . . 

Chicago.  Bvron 

Towauda,  Bernice 


Gainesville, 
Junction. 
Reading,  Slatington 


Gainesville 


Montpelier  and  Wells  River  .. 
Atlantic,  Tennessee  and  Ohio  . 

Chicago  and  Pacific 

Sullivan  and   Erie  Coal  and 

Railroad  Company. 
Mobile  aud  Ohio 


80^6^  Hollidaysburgh.  Royer. 
8093   Larabees,  Clermont  ... 


29003 


Philadelphia  and  Reading 
Railroad  Company,  (le.ssees 
Berks  County  Railroad.) 

Prnn.Mylvania  

MeKoau  and  Buffalo 


22 
43.32 


21.25 
23.3 


Quaker  Street,  Schenectady. 

Nineveh  Junction,  Jefferson 

Junction. 
Chicot,  Pine  Bluff 


Delaware  and  Hudson  Canal 

Company. 
do 


15 
21 


iri024  Columbus.  Hamilton 

2hM)9  Oneida  Mills,  Carrollton 

230.16  A  urora.  Fore«ton 

21046  Painesville,  Yuungstown 


25 
12 
15 

22 


12 

13 
15 
ID 
22 
3.69  1  20 


15 

9 
12 
25 


21 
15 


38.62 
49.3-< 
9-2,75     20 
29. 32      14 


las 

14 
15 

30 

33 


/ 


Texas,  Mississippi  River  and  |  72. 78  :  12 
NorthweHti'in.  ! 

North  and  South 23.51     15 

Ohio  and  Toledo 12  15 

Chicago  and  Iowa 81.64     21 

Painesville  aud  Youngstown. .  60. 12     18 
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•re  concejfed,  the  accommodation  for  maih  and  agents,  ^c— Continued. 


Wli<4e  weight  car- 
ried any  distance 
fior  thirty  days. 


Average 
weight  car- 
ried   whole 

dlBtanoe. 


e 
t 


a 


J 

o 

H 


■5 


Lbt.  Lbi. 

%i!&  1,078 

%m  1,893 

Xm  2,903 

1,14*!  1.710 

«l|  l,823i 

3.693  ^445 

1,447  758 

m  1,736 


X6«. 
3.069 
4,539 
3,36? 

2.886 
4,225 

6,27; 
2,893 

2.744 

6,136 

2,905 

2,625 


1,04    2.3571    3,611 
8.446    1,348     3,794 


1,2» 


1,393 


813 


829 


1.012;  1,071 

l,W5j  709 

1.1^1  560 

1,'30  l,la7 


2,111 


2.221 


949 
90 

««; 

1 

le       283 


918 

565 
532 
495 
289 
253 


ml 
m 


137 
152 


i3»,   1,929 

J«fi;  10,702 
3.4«  8,223' 
<.*7  4,403 
^«Ii  1,997! 


2,083 
1.714 
1,711 

2,917 


1,696 

1,514 

1,495 

.  761 

748 
692 

445 

334 

331 

6,258 


3,069 
3.024 
2,972 

2,886 
2,677 

2.674 
2,623 

2,572 

2,326 

2.205 

2.156 


2.12^ 
1,876 

1,872 


1,861 


iOl    3.161 

^«tt  1,280 

^705  2.14o| 

^*^  1,331 

810  1,247 

«»       614 

t««       746 

«.««  10,464 

•J*'    5,471 

8   P 


19,308 
5,710 

11,290 
5,824 

2,847 

7,392 

4.620 
3,683 

4,845 

2,604 

2,057 

1, 469 

2,23S{ 

33.3361 

14.660 


1,  8  JO 
1,714 
1,711 

2,702 


1,628 

1,514 

1,495 

761 

748 
692 

415 

334 

331 
4,738 

13,304 
3,275 
2,914 

2,888 

2,591 
2,447 


2,  442 

1,846 

3,436 

1, 572 

1,222 

1.151 

2,238 

23,510 

6,894 


Lbi 
102 
100 
99 

PC 
89 

89 

87 

65 
77 
73 
71 


70 
62 


Size,  &c.,  of  mail-car  or 
apartmenu 


FmI  and  inches. 

h.  c. ;  no  r.  a 

in  b.  c. ;  no  r.  a 

in  charge  of  conductor  . . . 


in  express-car 

in  charge  baggage-master 


14.6  by  9.6,  f.  f.,  s.  1 
in  b.  c ;  no  r.  a  . . . 


62  6  by  4,  f.  t ;  no  r.  a 


62 


8.2  by  7,  fixtures,  s.  1 

8.2by7,f.f.,«.l 

b.  c. ;  no  r.  a 

b.c.;  no r. a 


no  r.  a 

12by6.6,£f.,«.l. 


no  apt ;  no  r.  a 


60 
57 
57 

54 


54 

50 
49 
25 
24 
23 

15 


11 

II 

157 

443 

109 
97 
96 


3  by  4, 8.1. 


10  by  7.4 ;  no  r.  a 


closet.  3  by  4 ;  no  r.  a 

3  by  4;  no  r.a 

12  by  9.6,  £  f,  8. 1 

In  b.c 

b.a;  no  r.a 


10.9  by  5.9,  t  f.    In  charge 
of  conductor. 

inb.  a;nor.  a 

7  by  6.6;  nor.  a 

no  apt. ;  no.  r.a 

12  by  6.10,  f.f.,  8.1 

9  by  8,  f.  f.,  8. 1 

22.6  by  10,  f.  f..  8. 1 

8.3  by  7.3,  fixtures,  s.  1 . . . . 


86:  in  b.  c  ;  no  r.  a  . . 
81   6.9  by  5.2,  f.  f.,  s.  1 


81   b.c.;nor.a 

61  8  by  5.6,   (average,)    fix- 

tores,  8. 1. 
57  no  apt 


52 
40 


7by7,8.1..... 
8  by  6,  f.  f.,  8. 1. 


38  16 by 7;  nor. a 

74  12  by  10;  nor.  a... 

7831  38  by  9.8.  f.  He,  8.1. 

229!  12  by  6,  f.  f.,  8. 1 


u 

•c 

H 


7 
7 
6 

12 
12 

6 

7 

0 
6 

7 
6 


6 
6 

12 


9* 


18 
14 
12 

6 


12 

6 

6 

6 

9* 

6 

6 

14 

6 

12 

6 
6 
6 
6 


9.8* 
6 

6 

6 

3 

6 

6 

12 

6 


150  00 
50  00 
50  00 

50  00 
50  00 

50  00 
50  00 

50  00 

50  00 

50  00 

50  00 


no  00 
50  00 

50  00 


50  00 


50  00 
50  00 
50  00 

50  00 


50  00 

50  00 
50  00 
50  00 
50  00 
50  00 

50  00 

50  00 
50  00 
48  60 

45  00 
45  00 
45  00 
45  00 

45  00 

45  00 

45  00 
45  00 

45  00 

45  00 

45  00 

45  00 
41  66 
40  00 
40  00 


Remarks. 


u 

o 


In  October,  1875 350 

In  August,  1876 351 

Branch  ;    main  route  i352 
t70,  (18a)  i 

In  January,  1876 |353 

Part ;  res.  |210.  (41) . . .  354 


In  October,  1875. 


In  March,  1876.    12.37 

m.  at  $40. 
Branch;    main  route 

1160,  (69.) 
In  July,  1876 


355 
356 

357 

358 

359 

360 


In  October,  1875 1361 

Branch ;    main   route  i362 

♦110.(112.) 
In  July,  1876 363 


In  July,  1874  ;  reported 
November,  1875. 

Vacant 

In  March,  1876.  ....... 


In  March,  1876 


50  days,  20  from 
March  15  and  30  from 
May  15,  1876. 

In  May,  1876 


In  March,  1876  . . 
In  October,  1875. 


In  March  1876  . 
In  August,  1875 


Branch ;   main   route 
150,  (338.) 

In  October,  1875 

In  August,  1875. 


In  Julv,  1874 ;  report- 
ed November  1, 1875. 
In  January,  1876 


In  January,  1876 


In  August,  1875. 


.do 


364 

365 
366 
367 

368 

369 


1370 

'371 
372 
373 
1374 
375 

376 

377 

378 
379 

380 
381 
382 
383 

384 

385 


386 

:J87 


60  days,  in  May  and  388 

August.  1875. 
In  May,  1875 


In  March,  1875 


In  March,  1875 


389 

390 

391 
392 
:i93 
394 
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E. — Table  showing  the  weight  of  the  mailSf  the  speed  with  which  the^ 


o 


395 
396 

397 

398 
399 

400 

401 
401a 

402 

403 
404 


405 
406 


407 
408 
409 
410 

411 
412 
413 
414 


415 


5 

ee 


Ind ... 
lU.... 

o.  O  .  •  . 

Tenn  . 
III.... 

Kj.... 

Ind... 
AU... 


s 

o 
u 

o 

a 

s 


J 


S5 


22011 
•23029 

14009 

19011 
•23029 

•20006 

22032 
17017 


22011 

14009 
19011 


Termini. 


Cambridj^e  City,  Colambaa. 
Urbana,  Havana 


Anderson  Court-House,  Wal- 
halla. 

Enoxville,  Caryville 

White  Heath,  Decatur 


N.J... I  2118 

Mies..  18008 
Teun  .  IDU12 


X.C  ..;  5213 
Mise . .  18009 


Miss. 
N.J  . 
Minn 
Ga... 

Tenn 
Pa... 

Ala.. 
Ga... 


Ohio 


416 
41' 

Pa... 

Ark  . 

418 

Ohio. 

419 

Ga... 

420 

Ga... 

421 
422 
423 
424 

Ind.. 
Pa... 
Ky.. 
Md.. 

425 
426 

Miss. 
Ind.. 

427 

428 

Ind.. 
Ind.. 

429 

Ga... 

430 

Eans 

431 
432 

Mo.. 
Ga... 

433 

&C.. 

434 

S.C.. 

7009 

2120 

26017 

15016 

119014 
2496 

17014 
6012 


9040 

24?5 
764ofl 


20006  Bardstown  Junction,  Bards 
town. 

22033  Frankfort.  Kokomo 

17017   Selma,  Pino  Apple 


7010|  Greensburgh  Station,  New 

Brunswick 
18008   Middleton  Station.  Ripley. . . 
19012  Morristown,  Wolf  Creek.... 


13009!  Charlotte.  States vllle. 
18009   Durant,  Kosciusko . . . 


18009 
7024! 


do 


15016 
19014 


17014 
15013 


21036 

80S2 
29004 


New  Bridse,  Stony  Point 

Mankato,  Wells 

Cuthbert,  Fort  Gaines ... 


Memphis,  Covington 

York,  Muddy  Creek  Forks. 

Opelika,  Bn^alo 

Cochran,  Hawkins ville 


Lo^nsport,    New    Straits- 

viUe. 
Mechanicsburgh,  Dillsbnrgh 
Chicot,  Monticello 


9043 

21039 

15013 

15013 

15019 

15019 

•22030 
2498 

20014 
3519 

22031 

R096 

20014 

10018 

18007 
22022 

18007 
22023 

•22029 
•2-2033 

22030 
22034 

15016 

15016 

33014 

28031 
6146 

'15022 

5602 

14001 

5602 

14001 

Clinton,  Massillon 

Cochran,  Hawkinsville. 
Barnesville,  Thomaston 


Attica,  Veedersburgh 

Oxford,  Goshen 

Willard,  Greenup 

Lake  Roland,  Western  Mary- 
land Railroad  Junction  . . . 

Muldon,  Aberdeen , 

Princeton,  Albion 


Corporate    title  of  company 
carrying  the  mails. 


Jeffersonville,    Madison   and 

Indianapolis. 
Indianapolis,  Bloomlngton  and 

Western. 

Greenville  and  Columbia 


Enoxville  and  Ohio 

Indianapolis,  Bloomington  and 
Western. 

Louisville  and  Nashville 


Frankfort  and  Kokomo 
Selma  and  Gulf 


Pennsylvania 


Ripley 

East  Tennessee,  Virginia  and 
Georgia,  (late  Cincinnati, 
Cumberland  Gap  andCharles- 
ton.) 

Atlantic,  Tennessee  and  Ohio  . 

New  Orleans,  Saint  Louis  and 
Chicago,  (operating  Missis- 
sippi Central.) 

do 

New  Jersey  and  New  York . . . 

Central,  of  Minnesota 

Southwestern 


Paducah  and  Memphis 

Peach  Bottom 

East  Alabama  and  Cincinnati 
Macon  and  Brunswick 


Columbus  and  Hocking  Valley 


Cumberland  Valley 

Texas,  Mississippi  River  and 

Northwestern. 
Cleveland,  Mount  Vernon  and 

Delaware. 
Macon  and  Brunswick 


Terre  Haute,  Martz , 

Rockport,  Huntingburgh.. 


Albany,  Arlington  . . . 
Fort  Scott,  Memphis 


Saint  Louis,  Normandy. 
Griffin,  Carrollton 


Cokesbnry,  Abbeville  Court 

House. 
Belton,     Anderson     Court- 

House. 


Central  Railroad  and   Bank- 
ing Company. 

Indiana  North  and  South 

Peach  Bottom 

East  em  Kentucky 

Northern  Central 


Mobile  and  Ohio 

Louisville,  New  Albany  and 
Sxint  Louis  Air  Line. 

Cincinnati  and  Terre  Hante. . . 

Cincinnati,  Rockpcrt  and 
Southwestern. 

Southwestern 


Fort  Scott,  Southeastern  uid 

Memphis. 
West  End  Narrow  Gange . . . . . 
Savannah,  Griffin  and  North 

Alabama. 
Greenville  and  Colombia 


.do 


9 
O 

O 

a 
« 


66 
102.70 


25.5 
43.19 


24.3 
39.8 


21.  .'57 
27.18 
41.06 
22.67 

38.31 
22.09 
22.5 
10 


26.15 
31.02 

6.52 

10.53 
58.86 

11.81 

10.01 


u 

a 
o 
.a 

h 

e 

« 


20 
20 


35.06  1  15 

S-?.  94  1  12 
3^2.35     12 


17.3    ,  14 


20 
10 


29. 13     25 


17 

9 


49. 3f*     15 
2L57  i  11 


12 
25 
15 
16 

lei 

12 

18 
24 


13.02     12 


44.28 

"1 

13.7 

10 

16 

17.25 

12 

14 

ia75 

34.5 

a5 

15 
14 
15 
17 

9        I    9 
31. 03     16 


18 
15 

14 

12 

15 
12 

15 

IS 


EEPOET   OF   THE   POSTMASTER-QENEEAL. 


115 


vt  conveyedj  the  accommodations  for  mails  and  agents^  ^t. — Continaed. 


Wliole  weight  car- 
ried way  tlistance 
for  thirty  days. 


c 

• 

h 

"O 

« 

3 

•i 

«• 

iP 

8 

■mJ 

S 

M 

ti 

Average 
treight  car- 
ried   -whole 

distance. 


|3 


IM.  \  Lb$. 

;i30i   5,*)7   12,627 


i:d#. 


7,756!   im 


15,455 


3.1091  2,783j    5,692 

3,093    2.181     5.274 
2,666    3,23?     5,924 


2.W7|   l.gOS;    4,752 

4W  4728;    5,294' 
ii76    2,3tf^     6,664i 


Lbt. 
4,8^0 

4,336 


4.01-; 

3,637 


&4 


Size,  &o.,  of  mail-car  or 
apartmeut. 


Uf8.  Feet  and  inches. 

162   llby6,f.f.,8.1 


144   10  by  7,  fnmitare,  s.  1 . 


133   12by8,f.f. 


121 


6.2  by  3.  fixtures,  b.I, 


3. 636       121;  8  by  4,  furniture,  &  1 


3,434 

3,3«) 
5,33U 


114   b.  c;  no  r.  a 


112]  10.10  bv  7.2,  f.f.  8.1 
110   7.3by6,f.f.,  il.... 


im   3,591     7,636     3,206       106  inb.C;nor.a 


2.1Mi   ^^^^    4.052     2,  88 1 1 
2,239    2, 971 1    5,2lo'    2,822 


%m    3.3?4     5.82.3     2,697 
l,?Jl:      HH     2,775     2,531 


l,fi23  1,106 
3,515  2.109 
im    1,637 


1,«7 


884 

2,082 


I707i    1,1.53 
1, 244!       944 


las'       990 


2,729 
5, 6241 
3,479 
2,751 

4,929 


822 
83.-> 


U«  1,000 

97<j  70« 

I0a>j  743 

1.W5  1.114 

MO  1.921 

«i  335 

138*  151 

^^  1,130 

S^IH  1,427 

1.51«^  1,053 


1.028 
725 


707 
261 


534       394 
Jimi   3,626 


1,406    1,720 


l,6eij    ].e03| 


I 


2,860 
2,188 


2,219 

1.844 
2,263 

2,282 

1,680 

1,763 

2,136 

1,667 

3.000 

831 

2«9 
3,115 

3,  .581 
2,571 

1,735 

986 

918 
6,745 

3.126 

2,884 


2,  .527 
2.500 
2,485 
2,429 

2.1^1 

2,260 
2,188 
2,188 


1,886 

1,740 
1, 724 

1,688 

1,080 

1,531 

1.292 

1,092 

997 

703 

289 
1,740 

l,68l{ 
1,441 

1,158 

986! 

I 

788| 
3,230| 

3,126 

2.884 


96  in  b.  c. ;  no  r.  a 
94    12  by  7,  f.  f.,  8. 1 


S9\  9by.8,  f.  f.,  8.1 

8f   in  b.  c. ;  no  r.  a  .  

I  « 

84   b.  c  ;  no  r.  a 

83 do 

83   8.3  by  7,  f.f.,  8.1 

80  cIoMet,  3  by  4 ;  no  r.  a . 


76   8.6  by  6.6.  f.f,  8.1 

75  b.  c. ;  no  r.  a 

72]  8by  4,f.  f.,  8.1  ... 
72  no  r.  a 


62'  in  b.  c. ;  no  r.  a 


.58; 
.57 

56 

56! 

511 

I 

43 

3«; 

.TJj 
23 

I 

9 

58 

56 
4e 

38 

32 

27 
107 

104 

96 


locked  box  in  b.  c 
no  r.  a 


13  by  8.6,  fixtures ;  no  r.  a 
closet  3  by  4 ;  no  r.  a 


in  b.  c 

b.  c. ;  no  r.  a 

10by4.6,  f.  f.,  8.1. 
in  b.  c. ;  no  r.  a  . . 


in  b.  c. ;  no  r.  a 

r.  a.  in  caboose-car,  fl  f.,  s.  1 

no  apt,  8.1 

10  by  8 ;  in  charge  of  con- 
ductor, 
closet  3  by  4;  nor. a 


in  b.  c 


in  b.  c. ;  no  r.  a  . . 
8.6  by  4.6,  f.  f.,  s.  1 


in  charge  of  conductor 

12 by  7, f.f., 8.1 


it 

u 


6 
6 

6 

6 
6 


P. 
.S   • 

11 

IS 

&4 


140  00 
40  00 

40  00 

40  00 
40  00 

40  00 


12 
4 


6 

6 
6 


6 
6 


6 
6 
6 
6 

6 

6 
6 


15* 

6 
2 


6 

6 

6 
6 
6 
6 


Remarks. 


'E 

o 


In  November,  1875. 
Main  route ;  branch 
$40,  (399.) 


Branch ;  main  route 
#40.  (396.)  In  No- 
vember, 1875. 


40  00 

40  00  48  days,  18  from  March 

•15  and  30  from  May 

15, 1876. 
40  00;  In  October,  1875 


40  00' 
40  00 


40  00  In  October.  1875 
40  00  In  March,  1876  . 


40  00 
40  00 
40  00 
40  00 

40  00 
40  00 
40  00 
40  00 


40  00 

40  00 
40  00 

40  00 

40  00 

40  00 

40  00 
40  00| 
40  00 
40  00 


In  October,  1875 

In  March,  1876 

In  October,  1875 

Brnnoh ;    main    route 
170,(187.) 


In  September,  1875 . 


Branch  ;  main  route 
#50,  (254.)  In  Octo- 
ber, 1875. 

Branch;  main  route 
$87.50,  (151.) 

In  August,  1875 

In  March,  1875 


Branch ;    main   route 
$65,  09*'2.) 


In  January,  1876 
7* 


7 
6 

40  00 
35  00 

6 
6 

35  00 
35  00 

5* 

35  00 

6 

35  00 

• 

6 
6 

35  00 
30  00 

6 

30  00 

6 

30  00 

In  March,  1876 


Branch ;   main  route 

$70,(187.) 
In  March,  1876 


In  May,  1876 

In  December,  1875. 


Branch ;    main   route 

$75,  (182.) 
In      October,       1875. 

Branch;  main  route 

$75,  oea.) 


395 
396 


397 
I 

398 
399 


400 

401 

401 


403 

403 
404 


405 
406 


407 
408 
409 
410 

411 
412 
413 
414 


415 

416 
417 

418 

419 

420 

421 
423 
423 
424 

425 
436 

427 
428 

429 

430 

431 
433 

433 

434 

\ 
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'E.—TaUt  aio«ii»g  CJU  tceight  of  tie  maila,  tkt  ipeed  aith  Khiek  ttrj 


1 

s 

1 

1 

■s 

h 
SI 
1 

Tenntni. 

Corpomte  UUe  of  oompu; 
cuTjlDg  the  m^ 

1 

! 

i 

£ 
J 

..... 

il:::: 

G»,.-. 
TeuD  . 

G.,... 
Ky.. 

FU... 

fc-:: 

L«... 

iTooa 

150S0 

saw 
eoos 

1M05 

19023 

INIS 

160IN 

IflOOS 

SW7 

wool 

I30U 
30003 

HemphiiudClurleiton 

Uoblle  ud  AUbaiu  Onwd 

una. 

sa.sa 

»oe 

1198 
11.  HI 

'£• 

11 

■m 

Mobile,  Blgbee  Bridge 

in* 

C.rttniTllle,Ri«kMMt 

n 

4U 

Habile. 

FeUHoolaudPerdldo 

FlIMbarghHodCutte  StunDOD 

It 

Mt 

Plttabii^h.CugeSbuaaii. 

Suifcrd.  Egypt  I>«I"t 

Bilon  Kange,  LiTODlk 

(« 

Baton  Sange,  Groue  T«Ccaud 
Opeloaus. 
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ore  conveyed,  the  accommodations  for  maiU  and  ageniSt  ^c. — Contlnaed. 


Whole  weigfat  car- 
ried aoy  diatance 
for  thir^  days. 


1 


0 


a 


Ik  '  Lbi. 

l,35e       914 


1.433' 


817 
93e 


3,361    3,354' 
453       m 


290 


619' 
194; 

5dl 


m     im 


i 

o 
H 


Lbs. 
S,373 

3,250 
S,226 

6,715 
1«280 

1,552 
637 

1,033 


9001  49S 

303  655 

3791  1,024 

411  701 


391 


Average 
weieht  car- 
ried  whole 

distance. 


t4 


Lbs. 
2,372 

1,635 
1,64^ 

1,089 

i,ioe 

1.053 
637 

1,033 


498; 

475 

1,024 

701* 


Lbs. 

75 

54 
54 

36 
36 

35 
21 

17 


321 


in 

15 
34 
23 


10 


Size,  See.,  of  mail-car  or 
apartment. 


Feet  and  inches. 
in  b.  c. ;  nor.  a 

8by  4,f.£,s.l 

in  passenger-car ;  no  r.  a. 

12  by  8.6,  f.  f.,  1 1 

in  charge  of  baggage- 
master. 

5  by  3,  in  b.  c. ;  no  r.  a 

locked  box,  2.6  by  1.6 ;  no 
r.  a. 

no  apt ;  in  charge  of  con- 
ductor. 

• 

in  passenger-car ;  no  r.  a . 

no  r.a 

locked  box ;  no  r.  a 

no  r.a 

in  passenger-car 


• 

S, 

s, 

7 

i 

si 

1 

130  00 

6 
6 

30  00 
30  00 

3 
6 

30  00 
30  00 

6 
6 

30  00 
30  00 

3 

30  00 

6 
6 
6 
6 

30  00 
30  00 
29  54 
21  00 

3 

13  86 

Remarks. 


Branch ;    main  ronte 

1160,  (69.) 
In  October,  1875 

Branch ;  main  roate 
190,  (146.)  60  days, 
half  from  Nov.  IS, 
1875,  and  residue 
from  Jan.  1,  1876. 

in  Aprii  1875 '.'.'.'.'.'.'.'. 
Branch;    main  route 

$50,      (335.)  In 

August,   1875. 
In  September,  1875 . . . 


O 


435 

436 
437 

438 
439 

446 
441 

442 


443 
444 

445 
446 


447 


THOMAS  J.  BRADY, 
Second  Assistant  Postmaster- Oeneral. 


118 


REPORT   OF   THE   POSTMASTER-GENERAL. 


Index  to  Table  E, 


Title. 

i 

'2 
o 

186 
224 
205 
368 
203 
167 
131 
98 
123 
129 
144 
252 
281 
104 
124 
201 
217 
258 
268 
226 

325 
381 
405 
14 
15 
18 
19 

34 
51 

74 
75 
76 
78 
79 
80 
20 
118 
119 

3*23 

447 

378 

328 

374 

•290 

438 

198 

271 

•227 

315 

•257 

409 

23 

190 

25 

26 

27 

35 

111 
160 
164 
345 
357 
420 

Nnmber   of 
route. 

og 

'nooi* 

•  •••••  • 

15001 
15003 
21005 
21005 
21034 
21005 
21037 
15009 
15009 
15018 
15009 
15018 
15009 
13005 

16001 
13009 
13009 



10003 

1 

Adirondack 

1804 

17009 

38005 

753 

33009 

33013 

15001 

6003 

9006 

9006 

9023 

9006 

9041 

15009 

6008 

15018 

15009 

6016 

6008 

13005 

16001 
13009 
5213 
3503 
3503 
3504 
12002 

9051 
9051 

9011 
9011 
9011 
9011 
9011 
9011 
3514 
3514 
3514 

1810 

8003 
2492 

755 

617 

3406 

15023 

1290 

23053 

13003 

13008 

1284 

26017 

2101 

2-258 

9O01 

9001 

9001 

46001 

15012 
15010 
15005 
15014 
15015 
15019 

AlAbaina  Central 

Arkanaaa  Valley 

Atchiaon  and  Nebraska 

Atchiaon,  Topeka  and  Santa  F6. 
Atlanta  and  Richmond  Air  Line. 

Atlanta  and  West  Point 

Atlantic  and  Great  Western 

Do 

Do 

Do 

Do 

Atlantic  and  Gulf 

Do 

Do 

Do 

Do 

Do 

Atlantic  and  North  Carolina — 
Atlantic,  Gulf  and  West  India 

Transit  Company 

Atlantic,  Tennessee  and  Ohio. .. 

Do 

Baltin^o**^  and  Ohio  

Do 

Do 

Do 

Do.,  (operating  Baltimore, 
Pittsburgh    and 
Chicago) 



21047 

Do do 

21047 

21010 
21010 
21010 
21010 
21010 
21010 
10013 

Do.,    (lessees    Sandusky, 
Mansfield  and  New- 
ark)   

Do 

Do 

Do 

Do 

Do 

Do.... 

Do .• 

Baltimore,     Pittsburgh     and 
Ohio.) 

Bath  and  Haramondsport 

Opelonsas 

30005 
8089 

"95O6 
15023 

13003 

Berks  County.    (See  Pennsyl- 
Bostnn    and    Albany,    (lessees 
BostoQ  and  Albany 

Brunswick  and  Albany 

Buffalo  and  Jamestown 

Cairo  and  Saint  Louis 

Carolina  Central 

Do 

13008    ' 

Cayuira 

"7601' 

7003 
21001 
21001 
21001 

15012 
15010 
15005 
15014 
15015 
15019 

Central,  of  Minnesota 

Central,  of  New  Jersey 

Do. 

Do 

Do 

Central  Pacific 

Company 

Do , 

Do ! :::::::. 

Do 

Do 

Title. 


o 


Charlotte, Columbia  and  Augusta, 

Cheraw  and  Darlington 1 

Do 

Cherokee 

Chester  and  Lenoir  Narrow 
Gauge,  (late  King's  Mountain) 

Chicago  and  Canada  Southern .. 

Chic4^o  and  Pacific 

Chicago  and  Iowa....* 

Chicago  and  Paducah 

Chicago,  Burlington  and  Quincy . 

Do 

Chicago,  Cincinnati  and  Lonia- 
viUe 

Chicago,  Rock  Island  and  Pa- 
cific  

Chippewa  Falls  and  Western  . . . 

Cincinnati  and  Martinsville  .... 

Cincinnati  and  Terre  Haute 

Cincinnati,  Cumberland  Gap  and 
Charleston.  (See  East  Ten- 
nessee, Virginia  and  Georgia.) 

Cincinnati,  Hamilton  and  Day- 
ton    

Do 

Do 

Cincinnati,  Hamilton  and  In- 
dianapolis  

Do 

Cincinnati,  La  Fayette  and  Chi- 
cago   

Cincinnati,  Richmond  and  Chi- 
ca^ 

Cincinnati,  Richmond  and  Fort 
Wayne.  (See  Grand  Rapids 
and  Indiana.) 

Cincinnati,  Rockport  and  South- 
western   

Cincinnati,  Sandusky  and  Clere- 

land 

Do 

Do 

Do 

Do 

Cincinnati,  Wabash  and  Michi- 
gan   

Cleveland  and  Pittsburgh 

Clevt>land,    Columbus,    Cincin> 

uati  and  Indianapolis 

Do 

Do .^... 

Cleveland,  Mount  Vernon  and 

Delaware 

Do 

Cleveland,  Tuscarawas  Valley 
and  WheoHug,  (late  Lake 
Shore  and  Tuscarawas  Val- 
ley)  : 

Columbus  and  Hocking  Valley. . 

Do 

Columbus  and  Xenia. . .  1 

Columbus,  Chicago  and  Indiana 

Central 

Consolidated  European  and 

North  American 

Cumberland  and  Pennsylvania.. 

Cumberland  Valley 

Dayton  and  Mirhigan 

Dayton  and  Union 

Delaware  and  Hudson  Canal  Co. 
.      Do 


101 
236 
280 
440 

324 
343 
311 


13007 

14006 

5608 

15090 

54»9 

14007 
24036 
382123054 


11913 
11913 
23043 
23010 
23010 
27011 
27011 

-22014 

/27016 

29^25026 


141 
393 
313 
53 
54 
159 
161 

325 

291 


331 
427 


428 


• 

J25 


1400^ 

1^ 


140(^7 
1400-3" 


22015 


22015  J  22010 
22029  ,  22030 

I 

I 

I 

55  9030     21026 

56  9030  !  210% 
83j  9030  I  210% 

256   9028  !  210S4 
294    9028  i  21024 

28  22028  I  23029 

106   9029  !  31035 


22033     22034 


1361  9013 
150!  9013 


239 
285 
344 


9037 
9037 


81012 
21012 
21033 
21033 


9035  '  21021 


31BH23031 


77 
121 
264 


9007 
9003 
9009 


33  9046 

58]  9018 

105  9015 


107 

418 


9005 
9043 


22023 
21006 
21003 
21008 

21043 
21016 
21013 

31004 
21039 


249  9045  21041 
151  9040  21036 
415  9040  21036 


42,  9016 


21014 


67,  9017  21015 


147 


244 


314 

3512 

416 

2435 

85! 

«0e7 

907 

9026 

81 

1222 

mi 

1221 

10011 

80b2 

21023 

21022 
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Index  to  Table  ^— Continued. 


Title. 


and 


Deliware  and  Hudson  Canal  Co 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Dekvare,    Lackawanna    and 
Wtttem 

Do . . .  (See   Newark 
Bloomfield.) 
Detroit.  Eel  River  and  Illinois.. 
E«it  Alabama  and  Cinciouati. .. 

Do 

Do 

East  Tennessee,  Virginia   and 
Georgia 

Do : 

Do 

Eutern  Kentucky... 

Ewtera  Ohio.     (See  W.  H.  and 
C.&  Stevens.) 
Elliott,  W.  P.,  proprietor,  RoK- 
ennlle   and  Jefferson    E&il- 

road 

Emmittsbargh 

Erin 

Do 

Erl«  and  I*itt«bnrgh 

£nafTille  and  Crawfordsville  . . 
EvaaNTille,  Owensboroogh  and 

Xashvilte 

EraosriUe,  Tcrre  Haute  and 

Chicago 

Do 

Fan  River 

Ilashiog,  North  Side  and  (jentral 

Do 

Do 

Fort  Wayne,  Jackson  and  Sagi- 

aiw 

Do 

Fort  Wayne,  Muncie  and  Cin- 

eionati 

Fnrt  Scott,  Southeastern   and 

Memphis 

Fnnkfort  and  Kokomo 

Galena  and  Southern  Wisconsin. 
Georiia 


C 


86 

95 
IIG 
132 
153 


O 


t-5 


1930 
1224 
1234 
1224 
1245 
1224 


Do. 
Do. 
Do. 
Do. 


Gilinan,  Clinton  and  Springfield 
Grand  Gulf  and  Port  Gibson. . . . 
Grand  Rapids  and  Indiana 

Do 

Grand  Rapidn,   Newaygo    and 

Lake  Shore .• , 

Greenville  and  Columbia 

Do 


Do. 
Do. 
Do. 
Do. 
Do. 


Hannibal  and  Saint  Joseph    . . . 
fli^lcerson,  L.  D.,  and  Anderson 
Powers,    of     Memphis     and 
Charleston  Railroad,  lesHees  .. 

Hooaton  and  Texas  Central 

Do 

Do...^ 


286  1223 
295,  1244 
38B  1802 
389  1803 

246  2122 


240  22026 
373  17020 


413 
436 


17014 
6614 


3219002 
12019002 
404  19012 
423  20014 


36019003 
3531  3520 
2{  1201 
17  1208 
1571  2445 
137  22012 

I 
301  20015 

I 
23122023 

275  22023 


366 
221 
309 
320 


7.54 
1296 
1296 
1296 


233  24008 
24324008 


214 


33019 


430  33014 
40122032 
329  25025 


89 
100 
177 
19G 
341 
361 


15004 
6001 
6006 
6006 
6005 
6005 


316  230.34 
1S4  18006 
253  22020 
26122020 

i 
348  24026 
182  5602 
313  14001 
302  14001 
347  14001 
397  14009 

433  .5(502 

434  5602 
12^*i8030 


3.3";  19005 
73  31003 
13031004 
leOiSlOOSa 


7028 


22027 
17020 
17014 
17014 

19002 
19002 
19012 
20014 


19003 
10019 


8045 
32012 

20015 

22024 
22024 


23020 


22033 


15004 
15004 
15007 
15007 
15006 
15006 


18006 
22021 
22021 


14001 
14001 
14001 
14001 
14009 
14001 
14001 


19005 


Title. 


Hudson  and  Boston 

HUnois  Midland 

Indiana,  North  and  South 

Indianapolis  and  Saint  Louis 

Do 

Indianapolis  and  Vincennea 

Indianapolis,  Bloomington  and 

Western 

Do 

Indianapolis,  Cincinnati  and  La 

Fayette 

Do 

Indianapolis,  Peru  and  Chicago 

Do 

Jackeooville,  Pensacola  and  Mo- 
bile  

Do 

Jeffersonville,  Madison  and  In- 
dianapolis   .*. 

Do... 

Do 

Kent  County 

Kentucky  Central 

Do 

Do 

King's  Mountain.    (See  Chester 
and  Lenoir  Narrow-Gauge. ) 

Knoxville  and  Ohio 

Lake  Erie  and  Louisville 

Lake    Erie,    Evansville    and 

Southwestern , 

Lake    Shore    and    Michigan 

Southern , 

Do 


Do. 
Do. 
Do. 
Do. 


Lexington  and  Big  Sandy 

Little  Rock  and  Fort  Smith'. '.'.'.'. 

Logansport,  Crawfordsville  and 

Southwestern 

Do 

Long  Island 

Do 

Louisville  and  Nashville 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do '. 

Do 

Louisville,  Cincinnati  and  Lex- 
•    ington- ^ 

Do 

Do 

Do 

Do...... 

Do 

LouiAville,    New    Albany    and 

Chicago 

Louisville,    New   Albany 
Saint  Louis  Air  Line... 

McKean  and  Buffalo 

Macon  and  Augusta ., 

Macon  and  Bruiswick...*. 

Do 

Do 

Do 

Macon  and  Western 

Marietta  and  Cincinnati .. 


and 


330  1361 

310  33048 

43122030 

5923028 


63 
355 


33038 
32001 


396  33029 
399  23039 


34 

39 
138 
304 

146 
443 


^003 
123005 
22004 
23035 

16003 
16003 


94  22007 
35923006 
395  32011 
183  3513 
113|3i>003 
11430003 
175  30003 


398 
377 


19011 
9034 


334*23031 

i;  9008 

4  9049 

5|  1241 

9  1241 

lO;  1241 

111  1241 

4411  9605 

445!  9605 

154  29005 


279  23037 
397  32012a 


233 
365 


1806 

1334 

3130005 

57;20008 

6019009 

6419010 

93|l90l0 

148,19006 

328  20007 

22920007 

234  20007 

26020007 

31220013 

400  20006 

5220004 
6120018 
143  20003 
244  20013 
274  20017 
289  9796a 

350  32008 

I 
42622022 
387  i  2495a 
2:J045021 
192  15013 


254 
414 
419 


6012 
6012 
6012 
126  6011 
16  9032 


S3031 

93038 
33001 


33003 
88005 
33004 
33036 

16008 
16003 

33007 
33006 
38011 
10012 
30003 
20003 
30003 


19011 
31030 

33033 

31007 
31045 


30001 
30001 


33088 
33013 


30005 
20008 
19009 
19010 
19010 
19006 
20007 
30007 
20007 
20007 
30013 
30006 

30004 
30018 
20003 
20013 
20017 
20013 

23008 

32033 
8093 
15021 
15013 
15013 
15013 
15013 
15013 
21038 
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Title. 


O 


Marietta  and  Cincinnati 

Do 

Do 

Do 

Maryland  and  Delaware 

Maysville  and  Lexington 

Memphis  and  Charleston 

Do 

Do 

Do.,  (See  L.  D.  Hickerson 
and  Anderson  Powers.) 
Mississippi  and  Tennessee 

Do 

Mississippi  Central.    (See  New 
Orleans,  Saint  Lonis  and  Chi- 
cago.) 
Missouri,  Kansas  and  Texas 

Do 

Do 

Mobile   and    Alabama   Grand 

Trunk 

Mobile  and  Girard 

Mobile  and  Montgomery^ 

Mobile  and  Ohio 

Do 


70 
156 
251 
355 

aw 


o 


JZ5 


9020 

9019 

9053 

9054 

3403 

21020016 

6917005 

35917005 

435  17005 


9 

82 

a  a 

«2 


163 
191 


7002 
18002 


Do. 

Do, 

Do. 

Do. 

Do 

Do 


37  28011 

39  2H)14 

212  33006 

437  17018 
272  17008 
82  17012 
103!  7004 
155!  7004 
2081  7004 
292  18004 


356 
377 


Montgomery  and  Knfaula 

MontpeUer  and  Wells  River 

Morris  and  Essex 

Do 

Do 

Do 

Nashyille  and  Chattanooga 

Do * 

Do 

Do 

Do 

Do 

Do 

Do 

Newark  and  Bloomfield 

Newark,  Somerset,  and  Straits- 

vUle 

New  CasUe  and  Franklin 

New  Jersey  and  New  York 

New     Orleans,     Mobile     and 

Texas 

New  Orleans,  Saint  Lonis  and 
Chicago 

dS 

Do.,     (operating    Missis- 
sippi Central) 

Newport  and  Wick  ford  Railroad 

ana  Steamboat  Company 

New  York  Central  and  Hudson 
River 

Do 

Do 

Do... 

North  and  South 

Northeastern 

Do 

Northern  Central 

Do 

North  Pacific  Coast 

Northwestern,  (North  Carolina) 
Ohio  and  Mississippi 

Do 

Ohio  and  Toledo 

Oregon  Central 


6611 
7007 
384  17011 
425  18007 
283  17003 
305  6603 


S1016 
21017 
21049 
21050 
9503 
20016 
17005 
171 '05 
17005 


18002 
18002 


3t^ 
122 
125 
263 
364 
46 


215  825 


6 

7 

8 

242 

391 

102 

108 

87 

424 

317 

270 

30 

65 

^92 

339 


1217 

1211 

1211 

1811 

15024 

5607 

14005 

1255 

3519 

46016 

13012 

22010 

2!t018 

9010 

44002 


17018 
17008 
17012 
18004 
18004 
18004 
18004 
17011 
18007 
17011 
18007 
17003 
17003 


528 

2106 

2106 

2106 

2123 

19004 

48  19004 

9019004 

9119004 

9219004 

165  19007 

307  19004 

439' 190 1 5 

379  2124 

185  9042 
346  2500 
408,  2120 

9617013 

621800f 

406  18009 
I 

407  7009  1  18009 


7013 

7013 

7013 

7014 

19004 

19004 

19004 

19004 

19004 

19007 

19f;04 

19015 

7027 

21038 
8098 
7024 

17013 

IPOOl 
18009 


15024 
14005 
14005 


10018 


13012 
22010 
22019 
21009 


Title. 


•s 

ii  o 

• 

^B 

S  ^   B£  i 

mm 

O 

S          I 

Padncah  and  Memphis 

Do 

Painesville  and  Youngstown 

PariM  and  Danville 

Peach  Bottom  

Do 

Do 

Pennsboron^h  and  Harrisville  . . 

Pennsvlvania 

Do 

Do 

Do 

Do 

Do 

Do 

Pennsylvania  Company 

l>o 

Pensacola  and  Louisville 

Pensacola  and  Perdido 

Peoria,  Pekiu,  and  Jacksonville. 

Petersburgh 

Philadel  pbia  and  Reading,  (les- 
ees  BerKs  County  Railroad) . . . 
Pittsburgh     and    Castle    Shan 

non 

Pittsbun^h,      Cincinnati,     and 

Saint  Louis 

Do.,   (Little  Miami  divis- 
ion)  

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Pittsburgh,    Fort   Wayne   and 

Chicago 

Do 

Do 

Do 

Do 

Do 

Do 

Portland  and  Ogdvnsburgh 

Port  Royal 

Raleigh  and  Augusta  Air  Line 

Raleish  and  Gaston 

Reading  and  Columbia 

Do 

Rbinebeck  and  Connecticut 

Richmond  and  Danville 

Do 

Do 

Richmond  and  Petersburgh 

Ripley 

RogersviUe  and  Jefferson.   (See 
W.  P.  Elliott.) 

Rome 

Do 

Rome,  Watertown  and  Ogdens- 

burgh 

Saint  John's 

Saint  Louis  and  Southeastern.. . 

Do 

Do 

Do 

Saint    Louis,    Lawrence    and 

Western 

Saint  Louis,'  Rock  Island  and 

Chicago 

San  Francisco  and  North  Pa- 
cific    , 

Savannah  and  Charleston 

Savannah  and  Memphis 


32130009 
411119014 
394  9050 
284%I050 
326  2496 
412  S496 
422  2496 
370  12005 
3  2103 

12  2401 
•13  2401 
149  2103 
332;  2433 
37S!  2493 
386  2489 
204  9047 
319  9048 
262  16003 
443  16005 
180  23038 

50  4410 


u 

9 
9   O 


2000» 

19014 
21046 


8094 


8096 

1200S 

7004 


8001 

70C4 

8032 

809O 

808S 

21043> 

21044 

IGOOa 

16005 

ii6o9 


I 


381  2494   8091 

I 
444  2499  j  E097 

36  9036  '  21032 


-. 


41  9031 
142  9012 
166  22013 
168  22009 
178  9033 
193  9034 
266  22016 
306  9036 
3541  9031 

22  9002 

38  9002 

43  9002 

44l  roo2 

237  9039 

245  2429 

282  9039 

99  410 

967  14010 

235  13010 

176  13001 

276  2431 

.')22  2431 

300  1812 

68  13004 

97  4407 

173  13004 

40i  4409 

403118008 


21027 
21011 
22014 
22009 
21029 
21030 
22017 
21032 
21027 


21003 

21002 

21035 

8029 


340 
350 


6007 
6007 


I  1401O 
I  13010 

13001 

8031 

I  8031 

i 

I  13004 
I  13004 
I  13004 
I  11008 

180(» 


I  15008 
:  15008 

i 

1  16004 
I  19008 

90010 


273'  1287 
32716004 
109  19008 
11223032 
11520010 
362  23032 

216  28016 


195  23005  ; 

24846011  ! 

110  14004   14004 
35e  17016  '  17016 
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TiUe. 

432 
181 
349 
401a 
287 
139 
171 
288 
170 
296 
206 
162 
188 
189 
352 
140 
187 
278 
371 
372 
410 

Number  of 
route. 

Now  number 
of  route.  ^ 

Title. 

1 

0 

199 
241 
172 
218 
219 
222 
333 
351 
369 
133 
209 
211 
185a 
431 
335 
338 
376 
446 

47 
174 
220 
269 
117 
197 
233 
137 
179 
202 
135 
20U 

66 
308 

71 

72 

134 

303 

299 

Number   of 
route. 

New  number 
of  route. 

SitvAiiDiib.  Gnffin  And  N<>rth  Al« 

6146 

4415 

6617 

17017 

17006 

6610 

6610 

231 

17004 

1295 

46017 

14003 

14003 

14003 

14003 

15011 

15016 

15016 

15017 

6088 

15016 

15022 
11015 
17017 
17017 
17006 
17010 
17010 

£7664' 

14663' 

14003 

14003 

14003 

15011 

15016 

15016 

15017 

15017 

15016 

15016 

14008 

8061 

21048 
19001 
22002 

29003 
29004 

Utah  Southern 

41002 

41002 

1288 

1288 

1288 

1288 

1288 

46015 

17021 

18003 

18003 

18003 

4.5001 

28031 

13011 

13011 

13011 

5216 

15002 

3507 

13006 

5006 

17001 

17007 

17002 

2111 

2112 

2113 

25014 

9035 

13002 

13002 

14002 
14002 
14002 

532 

3517 

ibtma 

Do 

Utica  and  Black  River 

Sttboard  and  Roanoke 

Selma  and  Gulf 

Do 

Do 

Do 

Sefaia,  ir&rion  and  Memphis 

s^^tnutL  Romf>  and  X^lton 

Do 

Do 

Do 

Vaca  Valley 

^ODBvTfl^w  •«■•»•••••••■«••  «•■•••■ 

Vicksburj^h  and  Brunswick 

Vicksburgh  and  Meridian 

1             Do 

17021 

Sooth  and  North  Alabama 

SoQtbem,  of  Long  Island 

Sontbern  Pacific 

18003 
18003 

1            Do 

18003 

Sooth  Carolina 

Virfidnia  and  Truckee 

Do 

West  End  Narrow  Gauge 

i  Western 

Do 

Do 

Do 

13011 

Soothwestem 

Do 

13011 

Do 

Do 

13011 

Do 

Western  and  Atlantic 

15002 

Do 

Western  Marvland  ............ 

10006 

Do 

Western  North  Carolina 

Do 

13006 

Do 

13006 

Do 

42915616 

'W^AAfcArn.  nf  Alikh&mA  .    

17001 

8a!IiTin  and  Erie  Coal  and  Bail- 

3;)6 

383 

363 
293 

45 
49 

390 
417 

152 
145 
367 
21 
247 

14008 

2461 

9052 
19016 
22002 
23031 

7525a 
7545a 

24035 
9022 
17019 
34  01 
41003 

Do 

17007 

Do 

17002 

iMd 

W^est  Jersey ...... . ....... 

7019 

Stereitf,  W.  H.  and  C.  B.,  (pro- 
prietors Eastern  Ohio) 

Do 

7020 

Do 

7021 

Tennessee  and  Pacific 

West  Wisconsin 

Do ..*.". 

White  Water  Valley 

21031 

Wilmington  and  Weldon 

Do 

Wilmington,  Columbia  and  An- 
eusta • 

13002 

Texas.  Mississippi   River  and 
Siorth western 

13002 

Do 

14002 

Toledo,  Canada   Southern  and 

Do 

14002 

Do 

14002 

Toledo,  Wtbaah  and  Western  . . 

Winchester  and  Alabama.  (See 
Memphis  and  Charleston.) 

Woodstock 

i  Worcester 

rnka  Pacific 

Utah  Northern 

10016 
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h\ — Table  showing  the  re-adjtutment  of  the  rates  of  pay  per  mile  on  railroad-routet 
and  on  certain  new  routes  the  adjustment  of  the  ratesy  based  upon  returns  of  the  ^ 
and  the  number  of  trips  per  week,  in  accordance  with  the  act  of  March  3, 1873 ;  and 

(Abbreviations.— f.  f.,  fixtures  and  famitnre ;  t  f.  c,  fixtures  and  famitare  complete ;  m. 
line ;  d.  1.,  doable  line ;  1 1.,  triple  line ;  m.,  miles ;  r.  a.,  roate-acents  ;  m.  m.,  mail -messenger, 
tabular  form  being  inconyenient.    The  figures  in  parentheses  In  the  "  Remarks  "  column  re 


i 

Cm 

o 

t 

1.- 

o 

eS 

• 

• 

ber 

g£ 

3 

a 

a 

• 

o 

tn 

^ 

>5 

Termini. 


Albany,  Buffalo. 


ClAveland,  Elvria 
Milbury,  Toledo.. 


Buffalo,  Cleveland. 


New  York,  Albany. ., 


N.J 


3103 


7004     Xew  York,  West  Phil 
adelpbia. 


Corporate  title  of  company 
carrying  the  mail. 


Xew  York  Central  and  Hudson 
River. 


298 


)Lake   Shore  and  Michigan 
>     Southern. 


do 


New  York   Central  and  Hud- 
son River. 


Pcnn.sylvania 


>  6 
< 


Poui 
56,  ( 


25.7    K,  J 


184.5 


144 


90 


Ohio..'  9008  21007     Elvria,  Millbury 


N.Y..    1241 


Klkhart,  Cliicaiso. 


Lake     Shore     and    Michigan 
Southern. 


do. 


51, 


52,( 


49.  e 


74.98   i'M 


101 


37, 
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i*  which  the  contraet-term  expired  June  30, 1876.  and  aUo  in  other  States  and  Territories, 
ike  maih,  the  speed  with  whidi  they  are  conveyed,  the  accommodations  for  mails  and  agents^ 
•d  •/  July  12,  1876,  tit  the  case  of  re-adJustments  taking  effect  on  and  after  July  1, 1876. 

tttehm;  r.  p.  a,  railway  post-offioe;  apt,  apartment;  b.c,  baffgase-oar;  1..  line  or  lines;  s.l., single 
ber  loiluved  by  an  asterisk  (*)  shows  the  eqaivalent  in  roond  trips,  a  more  particular  statement  in 
irder  of  the  roatos  in  this  table.] 


Siie,  kc.,  of  mail- 
car  or  apart- 
Bent. 


a. 


Ftitmd  inches.  \ 
r.ao^Cutmail.  4 

I -«  by  9, 60  by 

9.45  by  9, 45  by! 

JtDdll.  ;47by 

J.UTorago.) 


34 


^r.po„38by9,(av- 
ertjje,)  1  1. ;  18 1 
by  9. 11.;  45byi' 
M»Teraffe,)ll.;, 
<MmaU,4l.— 6(> 
by  9,  60  by  9,  45 
b.T9,«by9. 

'^o..38by9,(av. 
«r»w,)  1  1. ;  45| 
bT9.(average,)r 
I-:  fait  mail.  4' 
L-60by9.6Obyi 
9*5  by  9,  45  by! 

'Po..  fast  mail.; 
J  U«0  by  9,  60 
by  9,  43  by  9.  45 
fy9:  and  11.47 
by  9,  (average.) 


17i* 


17i* 


.2   • 


DoUs. 
1,028  00 


47* 


1,00100 


989  75 


985  00 


'•Po..36bv9  11  • 
^  by  9,  (aver- 
^Si^l;  fast 
auiUl.-60bv 
J- «?  by  9.  45  by 


'•Po..46by8.7. 1    49i*     915  00 
^.31.;  58.6  by, 

tender,  29  by 
••5, 1 1  c,  1  1. ; 
'•  »•  apt,  (aver 
»«M  15.4  by  6.6, 
I  ••  thpoOEh  ;   8 

V  <^i  1  addi 
«»onal  to  Mon- 
toooth  Jane- 
tJ4o.4«m. 
'^n..45by9.(aT. 
•f>(^)^L;ldby 
M»:fMtmail. 
Jl^W  by  9,  60 

fy  9. 45  by  9,  45 

by  9. 


13 


885  63| 


b 


DoOa, 
603  00 


615  00 


1 

a 

9 


3. 


o 

a 


DoOi. 
306,344*00 


«  a 


34,234  20 


590  00  183, 608  87 


597  00141,840  00 


628  00 


82,350  00 


755  00   66.  404  16 


17i*    817  50 


Dolls, 
179,396 


00 


21. 033  00 


106.  855  00 


85,968  00 


56,  520  00 


56,609  90 


615  00   82,  .'>C7  50|      62, 115  00 


4&^ 


0  9  0) 


Sept  16, 1875 


Sept  16, 1 875  < 


Sept  16, 1875 


Sept  16, 1875 


Sept  16, 1875 


Sept  16, 1875 


Sept  16, 1875 


Remarks. 


60  days,  from  Dec.  1, 
1875.  Pay  to  be 
fixed  on  new  re- 
turns from  July  23, 
1H76,  date  of  discon- 
tinuance of  fast 
mail.  Average 
speed,  45  miles  fast 
mail ;  30  miles  resi- 
due. 

60  days,  from  Dec.  1, 
1875.  Average 
speed,  32  miles  fast 
mail ;  28  miles  resi- 
due. Part ;  residue 
1989. 75,  1817. 50, 
«199.25.  f  197.37i,  (^, 
7,  47,  48.) 

60  days,  from  Deo.  1, 
1875.  Average 
speed,  32  miles  fast 
mall ;  28  miles  resi- 
due. Part ;  residue 
f  1, 001,  1817. 50, 

1199.25,  |197.37i,  (2, 
7.  47,  48.) 

60  days,  from  Dec.  1, 

1875.  Part;  residue 
fl40,  (71.)  Average 
speed,  45  miles  fast 
mail ;  30  miles  res- 
idue. Pay  to  be 
fixed  on  new  re- 
turns from  July  23, 

1876,  date  of  discou- 
tinuaiioe  of  fast 
mail. 

Main  route ;  branch 
?90,  (118.) 


Pay  to  be  fixed  on 
new  returnn  from 
July  23,  1876,  date 
of  discouti nuance 
of  fast  mail.  Av- 
erage speed,  32 
miles  fa-st  mall ; 
28  miles  residue. 

60  days,  from  Dec.  1. 
1875.  Average 
speed,  32  miles  fa.st 
mail :  28  miles  resi- 
due. Part;  residue 
ei.OOl,  $[)89.75, 

$199.2,'».  $197. 37i, 
(2,3,47,46.) 


o 


5 
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F. — Table  showing  (he  re-^Jmtment  of  ihe  rates  of  pay  per  mile  on  railroad-roui 


s 

02 


8 

Ohio.. 

9 

Pa 

10 

Md... 

11 

Md... 

12 

X^M  •  •  •  • 

13 

Ohio . . 

14 

Md... 

15 

Nebr  . 

a 

s 


I 

a 

0 


J 


SI 

Jz5 


TerminL 


9049  31045 


16 


17 


Md 


Md... 


18 
19 


20 


21 


Cal... 
Ohio.. 


N.Y 


2401 


3503 


3514 

2401 

9036 
3503 

34001 

3514 


3504 


46001 
9031 

1201 


8001 


21032 


10003 


21027 


Ohio..'  9016   21014 


Toledo,  Elkhart. 


Philadelphia,     Pitta- 
burgh. 


Baltimore,  Washing- 
ton. 


Bay  View  Junction, 
n.  o.,  (Baltimore,) 
Wuahington. 

Philadelphia,  Pitta- 
burgh. 


Columbus,  Pittsburgh 

Baltimore,  Washing- 
ton. 


Omaha,  Ogden  City  .. 


Baltimore,  Washing- 
ton. 


Baltimore,  Grafton . . . 


San  Francisco,  Ogden 
Cincinnati,  Xenia 


Corporate   title   of   company 
carrying  the  mail. 


Lake    Shore    and    Michigan 
Southern. 


Pe^nsylyania. 


Baltimore  and  Ohio. 


Baltimore  and  Potomac 


Pennsylvania. 


Pittsburgh,     Cincinnati    and 

Saint  Louis. 
Baltimore  and  Ohio 


353.6 


• 

s 

o 

M 

bC«  o 

2=5  S 

J 

< 

Mile*. 

Pounds. 

133.6 

37, 145 

32,1 


29,078 


40 


46.1 

353.6 

193 
40 


Union  Pacific ,1,032,40 


Baltimore  and  Potomac 


Baltimore  and  Ohio 


Central  Pacific 


Pittsburgh,     Cincinnati     and 
Saint  Lonis. 


New  York,  Dnukirk  .    Erie 


Columbus,  Xenia 


42.6 


294 


26.694 


18,754 


20,027 


16,430 
15,362 


15, 348 


12, 772 


3, 3C0  I     2 


880.96   11,434 
65.96     9,190 


459 


6,082 


Columbus  and  Xenia 


55  9, 096  :     5 
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n  Stata  in  which  the  contract-term  expired  June  30, 1876,  ^c. — Contlnaed. 


Sua,  kc,  of  mail- 
car  or  apart- 
ment 


m 


Fttt  and  inehet. 

r.p.o.,45by9,{av- 
enge,)  1 1. ;  fast 
mil,  4  l-MIO  bv 
9,  60  by  9,  45  b> 
9.45bT9. 

r.  p.  0,58.6  by  8.5. 
f.tc,ll.;  46 by 
8.5,  t  L  c,  11.; 
teflder,»by7.9. 
11.;  r.  a.  apt., 
(kTeraee,)  11.6 
bj  8,  f  f.,  n.  L 

r.B.o.,5a.4by9.6*, 


r.pL0.,4«.10  by  9, 
i  f.,  d.  1. ;  r.  a. 
jpt.,  14.9  by  -. 

Lf.,|.L 

r^o,465by8.9, 

LtcB.1.;  r.a. 

>pt,lO.U  by  8.7, 

tL,aL 
rpt»..50.5by9.2, 

If.aL 
r.p.o.,52.4by9.6i. 


'Ito..  (•ay)50by 
9^,Uc,8.1. 


fpo.,  46.10  by  9, 
t  f .  a  1. ;  r.  a. 
»pt,  14.6  by  8.6, 
Lf.,al. 


'^o.,58.4by9.7, 
^LC,d.l.;  r.a. 
»Pm7by  8.7*. 
wtween  Baltl- 
*<w  and  Har- 

.P«r'«  Perry. 96  m. 

'f  0.55.1*%  8.9, 

'•fj.50.5by9.2, 
^  ^  1. 1. :  r.  a. 
yj-a9.7ty8.6. 

'f-0-.50by  ib,{. 
^«;.il.to  Hor- 
'»«Jl«Tme,332in.; 
"•Lrtiidue,  127 
f •;  r.  a.  apt., 
}5J1  by  10.4:  f. 
J;J.  L  67  m.  ; 

'•fj.so.sbyg.a. 

JJ.  •.!.:    r.a. 


13 


37i* 


54 


29 


36 


20 

48 


13 


27r 


20 
17i* 


13 


®  • 

3  0 


791  00 


596  00 


551  00 


431  00 

417  00 

383  00 
369  00 

340  00 

327  00 


322  00 


295  00 
392  00 

292  00 


291  00 


Ei 


so. 


3 

a 

!• 

o* 

a 
o 

a 


DoUs.      Dollt. 
625  00  105,677  60 


417  00,211,  452  80 


375  00 


327  00 


f2,040  00 


19, 869  10 


438  00  147,  451  20 


230  00 
375  00 

315  00 

100  00 


360  00 


73,726  00 
14,760  00 

351, 016  00 

13,930  20 


94,668  00 


833  00  259, 883  20 


210  00 


19,260  32 


705  00128,948  00 


310  00 


16, 005  00 


It 

h 

^  2 
o  a 


c  • 

s  s 

ff 

9  ®  S> 

Q 


Remarks. 


DoU$, 

83, 500  00  Sept  16, 1875 


147,451  SO 


15,000  00 


Sept  16, 1875 


13, 930  20 


154, 876  80 


July    1,1873 


Jane    4, 1675 


July    1,1874 


44, 390  00  Dec     1, 1875 
15, 000  00  Apr.  19, 1674 


325,206  00 


4,260  00 


106,200  00 


905,263  68 
13, 851  60 

323,595  00 


11,550  00 


Feb.  14,1876 


Apr.  19,1874 


Dec     1, 1875 


Feb.  14,1876 
Dec    1, 1875 

Sept  16, 1875 


60  days,  fh)ra  Dec.  1. 
1875.  A  V  er  a  g  e 
speed,  32  miles  fast 
mail ;  28  miles  resi- 
daeL 

60  days,  from  Dec  1, 
1875. 


9 

U 

O 


To  April  16,  1874. 
Wei^bt  for  30  days 
from  Oct  5,  1874, 
aud  90  days  on 
night  •  line  r.  p.  o. 
from  Dec  31, 1875. 

90  days,  from  Oct  1, 
1875 ;  3.5  miles  in- 
crease. 

90  days,  from  Oct  1, 
1874. 


60  days,  from  Dec  1, 
1875. 

To  Not.  30,  (as  mod- 
ified, instead  of 
June  3,)  1875.  In 
Oct,«1874. 

r.  p.  o ,  with  plat- 
forms, 54.5  by  9.9. 
See  returns  for  1874. 
In  Feb.,  1876. 

Daily  average  of  re- 
turns for  1673  and 
night  r.p.o.  line  for 
90  davs,  fh>m  Oct  1, 
1875, for  adjustment 
fh>m  April  19, 1874, 
to  June  3, 1875,dur- 
ing  which  period 
said  night  r.  p.  o. 
line  was  diverted 
from  Washington 
brauoh  Baltimore 
and  Ohio  Railroad 
to  this  route. 

60  daya,  from  Deo.  1, 
1875.  Part;  resi- 
due 1282,  (23.)  40 
miles  formerly  at 
1369. 

In  Feb.  and  March, 

1876. 
Part;  residue  150 


127  miles  at  1252.  60 
days,  from  Dec  1, 
1675. 


8 


10 


11 

13 

13 
14 

15 

16 


17 


16 
19 

20 


Dec.    1, 1875  ,  60  days,  from  Dec.  1,     21 
1875. 
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F. — Table  showing  the  re-^JMtment  of  the  rates  of  pay  per  mile  on  railroad-rout 


<M 

i 

O 

g 

U 
,^.' 

i 

o 
hi 

1 

gg 

Termini 

"S 

s 

s 

8 

^ 

•      CO 

^ 

>q 

22 

Ind... 

22002 

22002 

Indianapolis,  Terre 
Haute. 

1 
23  |Md  ... 

3504 

10003 

Grafton,  Wheeling. . .  i 

24  |I11  .... 

23031 

East    Saint     Lonis, 

Terre  Haate. 

25 

Ohio  . . 

9017 

21015 

Columbus,  Indianap- 
olis. 

26 

Ohio.. 

9046 

21042 

Cleveland,  Gallon 

27 

W.Va. 

12002 

•••••" 

Grafton,  Parkers- 
burg. 

US 

Ohio.. 

9001 

21001 

Belluire,  Xewark 

Corporate  title  of  company 
carrying  the  mail. 


Terre  Haute  and  Indianapolis. 


u 

9 
O 


-C  •  ®   'ft 

Pi  1 8 


Torre  Haute  and  Indianapolis.    165.  40 


Mile*. 
73 


Pound».\ 
9,069     X 


99  6,360 


Columbus,  Chicago  and  Indi- 
ana Central. 

Cleveland,  Columbus  Cincin- 
nati and  Indianapolis. 

Baltimore  and  Ohio 


2^ 


188 
80 


7,560  ;  M 

7, 116  j  3: 

7, 748  !  a 


104.58  ;    6,506 


Central  Ohio :  104} 


29    Ky....  20005  30005     Louisville, Nashville. 


30 

31  Ohio. 

I 

32  Ohio. 


33    Ind  . . .  22003   22003  ,  Indianapolis,  Cincin- 

nati. 


Ohio..    9011   21010     Chicago,     O.,    New- 

ark. 


9032  21028     Cincinnati,  Parkers- 
j  burg. 

9046  21042  :  Galion,  Cincinnati .. . 


34     Ind...  22005 


22005 


5,779 


21 


Louisville  and  Na^ville 186.6        8,366    20 


Baltimore  and  Ohio,  (lessees 
Sandusky,  Mauefleld  and 
Newark.) 

Marietta  and  Cincinnati 


88 


195. 15 


5,463    30 


7,096 


7,748 


30 


36 


Cleveland,  Columbus   Cincin-  i  165.25 
nati  and  Indianapolis. 

Indianapolis,  Cincinnati    and  ;  113.50      6,415^ 
La  Fayette. 


Indianapolis,  LaFay- 
ette. 


do. 


35  I  Ohio..    9031   21047  '  Chicago,  0,  Chicago, 

i      111. 


36     Va.... 


4409 


11008     Richmond,      Peters- 
burgh. 


37  Ind...  22028   22029 

38  'Ohio..    9032 


La  Fayette,  Kanka- 
kee. 

Pittsburgh,  Chicago. . 


39    Va 4410   11009     Petersburgh,  Weldon    Petersburgh 


651 


6,282 


Baltimore  and  Ohio  R.  R.  Co., 
(operating  Baltimore,  Pitts- 
bnrghand  Chicago  Railroad.)! 

Richmond  and  Petersburgh  ...     24. 0 


27L53       4,717 


98 


35 


Cincinnati,  La  Fayette   and 
Chicago. 


3,937  '2T 


Pittsburgh,  Fort  Wayne  and  •  469^ 
Chicago. 


75.  75  I    7, 206    35 

'     I  I 

I 

6,961    27- 


40  I  Ind  . . .  22010  22010  |  Cincinnati,       East 

Saint  Louis. 

/ 

/ 


Ohio  and  Mississippi 


65.51 


341 


3, 342    » 


5,669  S6. 
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ii  Statrn  m  which  the  contract-term  expired  June  30, 1876,  tfc— Continued. 


Siie,  kc,  of  mail- 
ear  or  apart* 
meat 


« 


ii 

P4 


DolU. 
22*   290  00 


DotU. 
208  00 


27}« 


282  00 


fM(  ciui  inehei. 
r.  pi  0^  5a  6  by  9.3, 

f.tc. il;  r.  a., 

ipt,19.7by  7.7. 

tt,iL 
r.p.a.38.4,by9.7, 

L  lea.  l.;r.  a., 

ipt^  17  bv  a7*. 
r.  pi  0..  50.6  by  9,9.; 

f.f.caDdiij.c.,a.  j 

Lir.Kcpt  19by 

:.tf.,a.L  I 

r.pio.,50.5by  9.2, j  2C     266  00    166  00 


19    irra  00 


320  00 


X4  00 


If..  I. 


r.piOs».2by  9.2, 
tt.lL 

r^o.,52.4  by  9.7, 

ttc..ii.l. 
r.p.a.50bye.f.f.,; 

iL  I 

^P^Om  45  by  9.7.! 
U 1 1.,  to  Bow- 
ine(lreen,ll3.5 
oil* ;  r.  a.  apt., 
Hi  by  9.7,  f  f.. 
U 1.,  to  Bowling 
<ipeeo,ll3.5iii., 
»nd  2i  Lres.. 
*3.1  DL;  addl. 
r».»pt.,U  bv 
;i  tf..  al.,ti> 
L«baDOD  June- 
two.  30  m. 

^•P.o,50by8,f:f., 
il 


19     260  60 


19 
20 


256  00 
249  00 


1H*247  80 


20     245  00 


14 


'f.0..  .'12.4  by  9. 
Lf..*.l.;  apf.  (no 
'a.,)Uby9.8.L 

^^^39.2  by  9.2,'  19 

Lt,i.l.  j 

'I>-o..  50  by   9.5.1  18 
^  fc..(i.I. ;  r.  a. 
>Pt,  W  by  7.6.1 


243  40 


262  00 

330  00 
267  00 


152  00 


373  00 


235  60  237  00 


235  30   268  00 


'P-o.,50  by  9.5,   22*   234  40  262  00 
^tc.,il.;  r.a.  i  I 


»P>,  n  by  7.6, 

^M-.50by8.f.f., 
J^L.r.a.apt.,  j»j 

^^a,<2by-,i:f. 
ML 


14     235  00   203  00 


13     232  00   213  00 


'^o.50by-  f.f.    13     224  50  .262  00 

f:*L;r.a.ftpt.., 

lHy:xtc.,8,l!  ' 

**^3byi,j  2j'  j,^  254*224  00   209  00 

L^tf..  d.L  tol  , 

ttooewood,    35  I 

■-tires.  I 

fj"'<^<by8.10,  13     2-22  00  204  00 

't^.^^'y  1^.50'  131*215  00  254  00 
2;.50byl0,45 
{yl0.4lbylO.f^ 


a 
a 

a  ^ 

a 
o 

a 


^4  a 
«  a 

gs 


2  ^ 

^  a  o 
s  «  a> 

-ssa 


Bemarks. 


DoWi. 
91. 170  00 


27, 918  OOJ 
44, 988  80 

50,008  00 

20, 848  00 

26, 981  64 
26, 113  88 


DoUs.      I  i 

15, 184  OO;  Deo.    1, 1875  ,  60  days,  from  Dec  1, 

1      1875. 


31, 680  00!  Dec.    1, 1875    60  days,  from  Dec.  1. 

I      1815.    Part ;  resi- 
I  I      due  9322,  (17.) 

33,  741  60  Deo.    1, 1875    60  days,  from  Dec.  1 , 

1875. 


9 


23 

S3 

24 


34,511  40 
28,001  62 


Dec.    1, 1875 
Dec.    1, 1875 


31, 208  001  Deo.    1, 1875    60  days,  from  Dec.  1,      35 

\  !       1875.  , 

20,960  00  July    1,1876,  Part:refl{dae|235.60, :    26 

(32.)  Under  act  of 
July  12, 1876. 

60  days,  from  Dec.  1, 
1875. 

60  days,  fW>m  Dec.  1, 
1875.     Part ;    res-  I 
idue  $95,  (112.)        I 

Arerage  speed.  73. 1  ;  29 
miles  formerly  at 
$217.50  ;  73. 1  miles 
now  at  €217.80. 
Under  act  of  July 
12, 1876. 


97 

98 


247  50|      44, 046  48!      43, 990  50  July    1. 1876 


91, 5G0  00 
47,  499  51 
38,932  90 
26.706  55 

15, 382  50 

63,  809  S.') 
5,734  24 


13, 376  00  Dec.  10, 1875  ,  60  Mays,  from  Dec.  ;    3(^ 

15, 1875.  Part;  res-  ! 
idue  175,  (145.)         > 
July    1, 1876  I  Under  act   of  July       31 
12,  1876. 


72,790  95 
39. 164  25 


July    1 , 1 876    Part ;  resid ae  $260.60, 
'      (26.)  Under  act  of 


32 


I      July  12, 1876. 
30,  418  OO'  July    1, 1876    Under  act  of  July  \    33 

•      12,  1876. 


17, 193  75 


July    1, 1876  I  Under  act  of  July 
12,  1876. 


55, 120  59  Dec.  10, 1875    60  davs,  from  Deo. 

10,  lb75. 


5,368  50 


17,005  87; 
ia5, 518  00 

14,  543  22 

73, 315  00 


19.  846  50 


July  1, 1875  I  $150  m.  m.  60  days, 
half  from  June  1, 
1875,  and  residue 
from  Jan.  24,  1876. 
0. 43  mile  de- 
crease. 
Under  act  of  July 
12, 1876. 


July    1,1876 


34 

35 
36^ 


37 


98,  475  50  July    1, 1873    90  days,  from  Oct.l,  I    38 
to  Aug.8, 1875       1874.  35  miles  at  ! 
1234;  .15  miles  for- 
merly at  |219. 


13,364  04  July    1,1875 


88,  424  00   July    1. 1876 


60  days,  one  •  half 
ftt>m  June  1, 1875, 
and  residue  trom 
Jan.  94.  1876. 

79. 40  miles  formerly 
at   1279.      Under 


39 


40* 
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o 


41  iKy.. 


20008 


42  ^Tenn..  19009 


43  Tenn..  19010 

! 

44  ,Ohio..    9002 

I 

i 

4o  !  Ky....j20004 

46  I  Ohio..    9051 

i 
I 

47  N.Y  ..    1241 


48  ;  N.  Y 


1241 


49    Ohio. 

50   ni.... 

51    Ohio. 


52 


9011 

23010 
9002 


Mo....  28011 


53    Tenn. 


54 
55 

56 

57 

58 


19002 


Ohio  ..|  9018 
Ky....  90018 


Mo....  28014 


o 


I. 

as 

0  9 


Termini 


Corporate  title  of  company 
carrying  the  maiL 


5 

S'^b 

s 

wr®4! 

g 

•  2  t- 

•s 

t^i 

t 

hi 

Len 

-0 

o 
b 


20008    Bowling  Green,  Gath- 
rie. 


19009 


19010 


Louisville  and  Nashville 


Guthrie,  Paris do 


Milan,  Paris 


Pittsburgh,  Chicago. 


do 


PittAbnrgh,  Fort  Wayne  and 

Chicago. 


20U04     Cincinnati,  Louisville   Louisville,    Cincinnati,    and 

Lexington. 


21002 


ni. 


N.Y., 


23028 
1322 


19002 


21016 
20018 


59    Ohio  ..!  9030  21026 


60 


2f .  C . . . 


13002 


€1  IGm ^i5003/ 


13002 


7 — / 


15003 


Chicago,  0.,  Chicago, 
III. 

Toledo,  Ell^hart 


Baltimore  and  Ohio,  (operating 
Baltimore,  Pittsburgh  and 
Chica>go.) 

Lake  Shore  and  Michigan 
Southern. 


MUsiL 
51 


82.5 


43.5 


PoundM.i 
5, 410     2« 


nog 


Elyrla,  Millbury. 


Chicago,  O.,  Newark 

Galeabnrgh,  Quinoy. . 
Pittsburgh,  Chicago. . 

Sedalia,  Denison 


Bristol,  Chattanooga 


Gallon,  Indianapolis . 

Cincinnati  Junction, 
Louisville  and 
Nashville  Junction. 

Hannibal,  Sedalia.... 


Terre    Haute,    East 

Saint  Louis. 
Troy,      Saratoga 

Springs. 

Cincinnati,  Hamilton 


Weldon,  Wilmington. 


Atlanta,  West  Point 


.do. 


Baltimore  and  Ohio,  (lessees 
Sandusky,  Mansfield  and 
Newark.) 

Chicago,  Burlington  and  Quin- 
oy. 

Pittsburgh,  Fort  Wayne  and 
Chicago. 


Missouri,  Kansas  and  Texas. . 


East  Tennesse,  Virginia  and 
Georgia. 

Cleveland,  Columbus,  Cincin- 
nati and  Indianapolis. 

Louisville,  Cincinnati  and  Lex- 
ington. 

Missouri,  Kansas  and  Texas. . . 


Indianapolis  and  Saint  Louis.. 

Delaware  and  Hudson  Canal 
Company. 

Cincinnati,  Hamilton  and  Day- 
ton. 

Wilmington  and  Weldon , 


J 


Atlanta  and  West  Point 


143 


79.3 


88 

100 
469| 

447 

242.7 

204 
4.13 

142.88 

189 
32.81 

96.53 

163.07 

86.68 


5.030 


4,969 


469.50  ;    5«755 


8,362 


37L53  I    8,801 


2.215 


24 

25 

25 


35 

33,33 


2,215  33, 2S 


2,321 

3,172 
4,619 

2,809 


4,023     20 


30 

25 
27 


3,830 
4,725 


31 
13 


2,135  20 

2,223  3D 

2,816  30 

3,961 


3,699 


2,404 


21 


2S 


REPORT   OF   THE   POSTMASTER-OENERAL. 


129 


wStatain  wkUsk  the  eontraci-term  expired  June  30,  1876,  <f*o. — Coutinued. 


Stie,dcc,of  mail- 
ttr  or  apart- 

■«Bt 


Fid  and  inches. 

r.ao^tt  by  9.5, 
f.f^  &  1.;  apt  in 
be.  (nor.  a.)  14.9, 
by  9.7.  f.  f.,  ol  1. 

r. a  0,45  by  9.5, 
lU  n.  l.:apt.  in 
b.r.  inor.a.)  14.9 
by  9.7.  f.  f,  a.  I. 

r.D.o.,45by  9.5,  f. 

MS  by  8.1  U.  21 
bT8i».f.f.,d.Lto 
Homewood.  35 
n.;  &  L  residae, 
mso  milea. 

M  bv  8. 1 1,  a.  1., 
ladb.  c. 

r.po,50by8,f.f., 
•■l:r.aapL^  20 
by  e,  t  f.,  a.  L 

tpio..Mby9,  II., 
36by9,lL 


M 
9 


t 

£_ 

13 
13 

ny 

18 
14 

171* 


n 


210  00 


210  00 


209  10 


209  00 


b 


207  00 
203  00 

199  25 


t  ix  0.  38  by  9, 
(»T«nM[e,)  1  L; 
45by9,(avermf(e) 
U;  18  by  9. 4  L 


'Iio.,50by8,tf., 

iL 

r.Pia,44iIby9.6.. 

Lf.cjuidm.c.,a.l. 
HJbvllJ.  21  by 

WJ  f,  d.1.  to 
HoiD<>vfiod.35m.; 

1 L  rf«idue. 
'  ^o.(8av,)51.2 

by  9.10,  £f.,al. 

t^o.,».7by8.9i, 
ttc,i.l. 

r^9..».8bv9.2, 

IB  chtfKc  of  con- 
<lucu»r. 

'•Ro-.(»«v.)  51.2 
by  9.10. 1.^.8,1 


fM,<0by9.8,  f.; 
a^by7,  tf.,8.L 

»  by  U,  8  by  6.8, 
a.,  d.1. 

«iby8.7,f.f.,8l. 


i7by8J,tt,a.l.. 

Pro 


174* 


197  37i 


20 


12 


195  00 


194  00 


DoUt. 
Ititi  00 


183  00 


175  00 


300  00 


200  00 


485  00 


485  00 


29|*  193  00 


7     |190  00 

14     189  70 

ISg*  187  00 
12    il82  00 

7    Il80  00 


152  00 

190  00 
209  00 

223  00 
244  00 
185  00 


18 


178  00 


21  J*  163  00 


59f' 


13 


14 


162  00 


160  20 


156  00 


215  00 

185  00 
150  00 

187  50 

172  00 

125  00 


-a 

0 

c 

s 

a 
o 

a 


DoUs. 
10, 710  00 


17,325  00 

9,095  85 
98,475  50 

23,847  63 


i- 

3*3 

b  a 

si 

O 


i 


9  9 


o  D  g 

o  a<  9 

iaa 


28,492  75 


DoUt. 
9,486  00 


15,097  50 

7,612  50 
140,850  00 

23,075  00 


15,651  84 


17, 160  00 

19,400  00 
90, 613  50 

84, 930  00 
46,  040  19 
38,148  00 


25.718  40 

33, 642  00 
5,  348  03 

4,297  86 

26, 123  81 


13, 522  08 


69,355  00 


38,460  50 


13,376  00 

19,000  00 
98,125  50 

99,681  00 
59, 218  80 
37,740  00 


July    1,1876 

July    1,1876 

July    1,1876 
July    1,1873 

July    1,1876 
Feb.  16,1875 

Sept  16, 1875 


Sept  16, 1875 


Feb.  16, 1875 

July  1.1875 

Dea  1, 1875 

July  1,1875 

July  1,1876 

July  1,1876 

July  1,  1874 


Remarks. 


Under  act  of  July 
12,  1876. 


Under  act  of  July 
12, 1876. 


Part ;  residue  $135, 
(74.)  Uu^erHCtof 
July  12,  1876. 

In  Aug..  1875;  addi- 
tional" fast  mail" 
from  Sept  12, 1875, 
7  times  per  week. 
35  miles,  at  |219. 

Under  act  of  July 
12, 1876. 

New.  In  June,  1875. 


60  days,  from  Dec.  1, 
1875.  Averag  e 
speed,  32  miles 
fast  mail.  28  miles 
residue.  Part;  res- 
idue $1,001,  $989,75. 
$817.50.  $197,374,  (2, 
3,  7,  48.) 

60  days,  from  Deo.  1, 
1875.  Average 
speed,  32  miles 
fast  mail,  28  miles 
residue.  Part;  res- 
idue $1,001.  $989. 75. 
$(•17.50,  $199  25.  (2, 
3,  7,  47.) 

In  June,  1875.  Part; 
residue  $93,  (114.) 

Ordered  July,  1876.. 

6G  days,  from  Dec.  1, 
1875.  35  miles  for- 
merly at  $219. 

In  July,  1875.  r.  p.  o. 

"over  all"   57.7. 

Se«  Oct.  73  returns. 
Miiiii  route;  branch 

$i;J5,  (7«  )     Under 

act  of  July  li,  1876. 
Unileractof  July  12, 

1876. 
New ;  ordered  Sept, 

1876. 


o 


41 

48 

43 
44 


30, 719  20  Jaly    1. 1875   In  July,  1875.     r.  p 

o.,  'over  all." 57, 7. 
See  Oct,  1873,  re 
turns. 
1,1875  {  In  April,  1875 


/ 


34, 965  00 
4,921  50 

4, 974  37 

28,036  00 

10,  786  25 


July 
July 


1, 1873 


July    1,  1876 
July    1,  1876 

Jan.    1,1876 


60  days,  in  May  and 
August,  1875.  Or- 
dered Nov.,  1875. 

Part;  residue  $135, 
(75.)  Under  act  of 
July  12,  lei76. 

Main  route  i  branch 
$45.  .07  m.  in- 
crease. Under  act 
of  July  12, 1876. 

In  J  an.,  \^^.    ."^m. 
incToaae. 


45 
46 

47 


48 


49 

50 
51 

52 

53 

54 
55 

56 

57 

58 

59 
60 
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62 

63 
64 

65 
66 
67 

68 


69 
70 
71 

73 
73 

74 

75 

76 
77 

78 

79 
80 

81 


00 


82 
83 

84 
85 
86 


N.Y  .- 

AlA... 

N.Y  .. 

Miss  .. 
Pa... 

o.  \j  . . . 

Ga.... 

N.J... 
Ga... 

N.Y  .. 

Ohio . . 
Tenn. 

Tenn . . 

Oiilo  . . 

S.C... 
Ala  ... 
Tenn.. 

N.Y  .. 

N.Y.. 

N.J  .. 


a 
o 
u 


S 

s 

"A 


1221 

17001 
1224 

18001 

2429 

14002 

6001 


Pa  .. 
Ind.. 
Tex. 

N.Y 
Ga.. 


2101 

15004 

1211 

9007 
19004 

19010 

9030 

14005 
17013 
19002 

1208 
1220 

2106 


o 
u 

.s . 

P  0 
Pg 


17001 


18001 


14002 


15004 


7001 
15004 


2445 
22007 
8503 
1255 
6008 


21006 
19004 

19010 

21026 

14005 
17013 
19002 


7013 


22007 
31003 


15009 


Termini 


Eagle  Bridge,  Rutland 


Montgomery,    West 

Point. 
Albany,  Canada  Line 


Canton,  Cairo 


New   Castle,  Home- 
wood. 
Florence,  Wilmington 

Aagosta,  Atlanta  — 


New  York,  Easton . 
Augusta,  Atlanta.. 
Albany,  Troy 


Cleveland,  WellsvUle 

NasbTlUe,      Chatta- 
nooga. 

Memphis,  Milan 


Hamilton, Day  ton — 

Charleston,  Florence. 
Mobile,  New  Orleans 
Cleveland,  Dalton  — 

Bnffiklo,  Homellsville 

Sarati>ga  Springs,  Cas 
tieton. 

New  York,  Washing- 
ton. 


Miles   Grove,     New 
Castle. 

New  Albany,  Indian- 
apolis. 

Houston,      Denison 
City. 

Canandaigna,  Elmira . 

Savannah,  Live  Oak. . 


Corporate   title   of    company 
carrying  the  mail. 


Delaware  and  Hadson  Canal 
Company. 

Western,  of  Alabama 

Delaware  and  Hudson  Canal 
Company. 

New  Orleans,  Saint  Louis  and 

Chicago. 
Pittsburgh,  Fort  Wayne  and 

Chicago. 
Wilmington,    Columbia    and 

Augusta. 

Georgia 

Central,  of  New  Jersey 

Georgia 

New  York  Central  and  Hud- 
son River. 

Cleveland  and  Pittsburgh 

Nashville  and  Chattanooga. . . 

Louisville  and  Nashville 

Cincinnati,  Hamilton  and  Day- 
ton. 

Northeastern 

New  Orleans,  Mobile  and  Texas 

Bast  Tennessee,  Virginia  and 
Georgia. 

Erie 

Delaware  and  Hudson  Canal 
Company. 

Morris  and  Essex 


Erie  and  Pittsburgh 

Jeffersonville,    Madison    and 

Indianapolis. 
Houston  and  Texas  Central. . . 

Northern  Central 

Atlantic  and  Gulf 


P 

8 

O 

p 


©  jp  p. 

tcx  e> 
^  S  s 


Milet. 
62| 


88.5 
189.93 

342.98 
15 
109.70 

171.62 


74 

171.62 
6 

102.36 
153 

89 

33.99 

103 
140 
28.5 

91 
54 

73 


a 
o 

A 

I 

I 


Poimdt. 
2,233  i  30i 


2,204     2a 


83 
114 
337.55 

6a5 
180.47 


2,123 


3C 


2,819 
2,140 

I 

3,106  !  ^ 

I 

1, 943     2;; 


2, 613     97 
1,855     S5 


1,801 

2,696 
2,534 


30 

30 
25 


2, 416  i  25 

\ 

2,391  186 


2,366 
2,148 
2,017 


19* 

26 

20 


1, 670  I  30 
1.644    30 


1,636 


25 


1,606    20 


1,948 
2,089 
1,332 
1,519 


\ 


27 
20 
23 
19 
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in  States  in  which  the  ooHtract-term  expired  June  30, 1876,  ^c. — Continued. 

1 
1    •' 

t4 

1 

1 

mm 

Cm 

o 

•4^ 

ao  « 

S  3 

1 

«    . 

i 

§2^ 

ft 

Su6,^,  of  mail- 

a  9 

S.i 

1*^ 

• 

ear  or  apart-      ^ 

1^ 

S-a 

^  g           1           Remarks. 

neat 

s. 

li 

S  A 

11 

°  a  p 

• 

1 

Form 
mile 

1 

< 

IS 

«  ®  « 

^aa 

Q              1 

S 

#lM(aadifMAe<. 

DolU. 

DoUs. 

DoUs. 

DotU. 

nJbY7.f.f..8.1., 
(oGMUetoD,  51 

aoi* 

153  00 

150  00 

9,677  50 

9, 375  00 

July    1.1873 

60  days,  in  May  and 

69 

August,   1875.    lU 

mi]«8:  d.].  reai- 

milei)  at  $163.    Or- 

dae,ll|mUea. 

1      derwl  Nov.,  1875. 

ieb;a.6^1f.,8.1 

14 

153  00 

105  00 

13.  540  50 

9,292  50 

Jan.    1, 1876 

in  January,  1876 

63 

SlJb7fi.9.f.f..8.1 

n»* 

152  00 

107  00 

28,869  36 

19, 038  51 

Feb.    1,1876 

Main  route;   br'chs 
flOO,  $75,  (106,142.; 
12  m.  iu  crease. 

64 

r.fo,(aT©rage,) 
JUby9.7.fT.8.1- 

7 

150  70 

180  00 

51, 687  08 

61, 736  40 

July    1,1876 

Under  act  of  July  12, 

65 

1876. 

Uby9.£f:.a.l. 

12 

150  00 

100  00 

2,250  00 

1,500  00 

Oct  12,1874 

In  AniniHt,  1875 ;  or- 
dered Oct.  1875. 

66 

a.7by8J,tf.,a.l.    13 

148  50 

155  00 

16,  290  45 

17, 003  5C 

July    1,1^76 

Part ;    renidue   $31 . 

67 

(130.)  Uudt^ractuf 

July  12.  1876. 

»Uby8.6,f.f.,«.l. 

13 

147  00 

125  00 

25,228  14 

21, 457  50 

Jaly    1,1875 

In  October.  1875;  .04 
m.  decreast*.  Under 
contract   to  June 
30,    1875 ;    onlered 
December.  1875. 

68 

HbyT.Al 49* 

144  00 

300  00 

10,656  00 

22,200  00 

July    1,1876 

Under  act  of  July  12, 

1f^7fi 

69 

r.Bio,J5.4by<J.8,,  12 

142  80 

147  00 

24,  507  33 

25,228  14 

July    1,1876 

Under  act  of  July  12, 
1876. 

70 

27 

140  00 

597  00 

840  00 

3,  582  00 

Sept  16, 1875 

60  days,  from  Dec.  1, 
1875.  Part;  residue 
#985.  (4.) 

71 

Uby9,tf.,al  .. 

I5i- 

139  50 

152  00 

14. 279  22 

15, 558  72 

July    1,1876 

Under  act  of  Jnly  12, 

1876 

79 

•I«by8^£f..a.l 

I5i* 

135  00 

145  00 

20,655  00 

24. 525  00 

July    1,1876 

39  miles  formerly  at 
$205.   Under  act  of 
July  12,  1876. 

73 

Ubya,ff,al... 

90 

135  00 

145  00 

12, 015  00 

12.905  00 

July    1,1876 

Part;  residue  $209.10, 
(43.)    Under  act  of 
July  12,  1876. 

74 

W^bT7.3,8by6.8. 

tL,lL 

27* 

135  00 

150  00 

4,579  20 

5,068  00 

July    1,1876 

Part;    residue  $162, 
(59.)     Under  act  of 
July  12,  1876. 

75 

»by9,f.f.,..l... 

13 

135  00 

116  00 

13.905  00 

11,948  00 

July    1,1876 

Under  act  of  July  ISt, 

1876 

76 

Hi  by  73,  If.,  a.  1 

14 

135  00 

130  00 

18,900  00 

18,200  00 

July    1,1876 

Under  act  of  Jnly  12, 

1876 

77 

aby8.4,£f.,g.l.. 

14 

135  00 

100  00 

3,847  50 

2,850  00 

July    1,1876 

Branch ;  main  route 

78 

$189.70,  (.•».)    Un- 

der act  of  July  12, 
1876. 

"bymse  by 

>l0.tf..aL 

22i' 

133  00 

362  50 

12,103  00 

32,987  50 

Sept  16, 1875 

60  days,  from  Deo.  I, 
1875. 

79 

"•Hy7.t  1,8.1.. 

16i*  132  00 

150  00 

7,128  00 

8,100  00 

July    1, 1873 

60  days,  in  May  and 

80 

^ 

Aug..     1875.      Or- 

dered Nov.,  1875. 

W!'.v7.3.(63  miles,) 

13|* 

131  00 

100  00 

9,753  00 

6,800  00 

July    1,1873 

In  July,  1874.     Re- 

81 

'17  by  7.7,  (73 

V 

ported   Nov.,  1875. 
10  m.,  formerly  at 

«>il«.)l9.9by7. 
5.(an>lle8.)f  f. 

$50.    19  m.  now  at 

*-U  Dover,  44 

$141.    Part;   resi- 

■»»J«;tl. thence 

due  $60,  (192.) 

to    Hacketta- 

J>n  19  miles ; 

^Lrwidae,   10 

nika. 

»by9.f:f.,8.i... 

12 

130  00 

80  00 

10,790  00 

6.640  00 

Oct  12, 1874 

In  Auk..   1875.    Or- 
dered C>ct,  1875. 

89 

^^UUb.1... 

19 

126  00 

134  00 

14,  364  00 

15, 276  00 

July    1,1876 

Under  act  of  July  12, 

1876 

83 

"by7J,f.f..8.1- 

6 

125  00 

153  00 

42,  193  75 

52, 645  15 

July    1,1875 

lO  111. 

In  March.  1875 

84 

«  by  8.i  (arer- 
lMby9.1,Cf.,8.) 

184*  121  00 

150  00 

8,288  50 

10.275  00 

July    1, 1873 

In  Nov.,    1875.    Or- 
dered  Feb.,  1876. 

85 

7     120  00 

1 

100  00 

21, 656  40 

18. 075  00 

July    1,1873 

60  days,  in  Jan.  and 
Oct.,  1875.  Ordered 

86 

Dec.,  1875.    .28  m. 

1        dQOT«ABe.      lAlk\w\ 

/ 

/ 

1 

1      Toate ,  \>Tauc\i%yiA 

/ 

/ 

1      a^B.) 

\ 
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I 


91 

88 

89 
90 

91 

99 

93 
94 


95 
9< 
97 

98 
99 

100 

101 

102 
103 
104 


109 


110 


X.  C  ■ . . 
Ga.... 

S.C... 
Ohio  . . 

Ohio  . . 

Tenn.. 

Ind... 
o.  C< . . . 

Ohio . . 
Ala... 
N.J. 

€ra — 

N.T.. 

Ky  ... 

N.C.. 

Mioh  . 

N.  Y.. 
Tenn  . 


105 

Pa... 

106 

N.T. 

107 

Mo  .. 

lOd 

Ala.. 

a 

a 
•s 

a 

a 


d  0 

« 


Termini. 


13004   13004 


15009 


14004 


15009 


14004 


9003  31003 


9003 

1S00« 

23018 
5607 


91003 

19006 

39019 
14005 


9037 

17019 

3193 

6011 
1334 

^0003 


31033 

17013 

7038 

15013 


30003 


13007   13007 


lU 


Iowa. 


Ill     Ind... 
113     Ohio.. 

/       . 


34035 

1345 

19006 

2439 

1324 

28030 

17005 

11913 
27011 


19006 


17005 


Corporate  title  of  company 
carrying  the  mail. 


Oreenhoro',  Charlottei  Richmond  and  Danville 


Savannah,  Live  Oak. 


Charleston,  Savannah 


Rochester,  Bellalre. . . 


Pittsburgh,  Rochester do 


Atlantic  and  Galf 


Savannah  and  Charleston. 


Cleveland  and  Pittsburgh 


Nashville,  Columbia 


JeflTersonvllle,  North 

Vernon. 
Charleston.  Fl<M!«noe. 


Dayton,  Toledo 

Mobile,  Montgomery. 
New  York,  Denville  . 

Maoon,  Atlanta 


Albany,  Albany  Junc- 
tion. 

Covington,  Lexington 


Charlotte,  Augusta . 


Trenton  Crossing,  De- 
troit 
Albany,  Blnghamton 

Columbia,  Decatur. . . 


Newcastle,  Home- 

wood. 
Whitehall,  Castleton . 

Saint  Joseph,  Atchi- 
son. 
Memphis,  Stevenson 


Louisville  and  Nashville 


Ohio  and  Mississippi 
Northeastern 


Daykm  and  Michigan  . . . 
Mobile  and  Montgomery 


Delaware,    Lackawanna    and 
Western. 

Macon  and  Western 


Delaware  and  Hudson  Canal 
Company. 


23036     Aurora,  Forreston  . . . 


Viele  Junction,  Bur- 
lington. 


22012  2S012 


9001 


21001 


EvansviUe,    Terre 

Haute. 
Newark,  Columbus . . 


Kentucky  (/cntral. 


Charlotte,  Columbia  and  Au- 
gusta. 

Toledo,  Canada  Southern  and 

Detroit. 
Delaware  and  Hudson  Canal 

Company. 
Louisville  and  Nashville 


Pittsburgh,  Fort  Wayne  and 

Chicago. 
Delaware  and  Hudson  Canal 

Company. 
Hannibal  and  Saint  Joseph 

Memphis  and  Charleston • . 


Chicago  and  Iowa 


• 

o« 

s 

d 

s 

o 

Z^o, 

bs 

U*  <s 

£iSi 

a 

>s5| 

^ 

^ 

Mde». 
93 


179.30 

107.63 
68.75 

95.75 

47 

53.50 
103 


Chicago,  Burlington  andQuincy 

EvansviUe  and  Crawfordsville 
Central  Ohio 


143.96 
179 
35.93 

103.53 
13 

99 

196.75 

17.30 
143 
75i 

15 
16 

88.06 
371.5 

8L64 

85.75 

110 
33 


Pound*. 
3,433 


1,701 

1,800 
1,717 

1,717 

1,670 

1,661 
1,396 

1,743 
8,598 
1,056 

1,835 
1.148 


90 

24  I 

94i 

19  i 

2S 
84 
26} 

20 
30 


1,486  ,  32 


1,363 

850 
1.032 
1,670 


80 

28 
30 
84 


8,140     83 


1,355 
1.115 


30 
80 


1,807  I  83 


973 


738 


1,188 


81. 


81 


88 


1.061     85 
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stain  in  which  the  coniraot-term  expired  June  30, 1876,  ^o. — Continued. 


&e^  of  mail- 
car  or  apart- 
neot 


MmdinehM, 
l«by9.11.,8.1  .. 


It«by9.3,f.f^g.l 

9l>7»,tf^g.l.... 
13  by  9,11,8.1... 

13by9,£f.,8.1... 

lUbF9,lf 


Bby8,7,f.f.,8.1 
UbyHlf.,*.! 


tf..a.L 
Wby9,ti:,B.l.. 

Mby«A,6.6  by 
U  19.9  by  7.6, 
tf.,tL 

lUby6.7,t  1,8.1 


lor.  ft 


lib 


tbT6.8,flxtare8, 

Wbrg,  fixtorea, 

Mby9A  10.9  by 

94tf.,d.L 
17.4  by  9.10,  tf., 

I<.»by9,£f 


iaby9.£f.,al... 

r.  a  in  K  c,  8. 1 . . . 

I3by7,  f.f..  8.1.. 

ft4by9,  Cf.,8.1... 

j0b7H,f.f.o.,a.] 


I3Jby8.9,  f  f.,8.1. 
Lap,  18.6  by  7.7, 
ftxtaros,  a.  1. 

U.Cbj8,f.  f.,  8.1. 

IbbiQ. ;  nor. a... 


•c 


13 

13 

18 


£  • 

P4 


fed 

*-  s 
£0 


IMls.    DolU. 
lie  80  164  00 


118  80 


117  00 


117  00 


18  117  00 


14 

13 
13 


16f 
14 

18 

13 

18 

13 

lOi* 

19 

16i* 
7 

6 

6 
13 
14 

13 

18 

18 
80 


117  00 


117  00 
116  00 


180  00 


111  00 


100  00 


115  SO 
113  04 
113  00 

110  00 

107  00 

106  30 
103  50 

108  00 
101  00 
100  80 

100  00 

100  00 

100  00 

99  00 

98  00 

96  00 

95  40 
95  00 


88  00 


175  00 
185  00 


150  00 

150  00 

50  00 

100  00 

85  73 

109  00 
135  00 

86  00 
100  00 

88  00 

50  00 
138  00 


160  00 
40  00 

80  00 

100  00 
867  00 


I 

a 

9 


a 
o 
o 

B 


Dolls. 
11,048  40 

81,888  96 


18,  598  71 


8,043  75 


5.499  00 

6.859  50 
11,948  00 

16, 469  00 

80,834  16 

4,034  16 

11,387  80 
1,384  00 

10, 513  80 

80,860  13 

1, 764  60 

14,343  00 

7, 593  60 

1.500  00 
1.600  00 


86,878  50 
8,000  78 

8,478  00 

10,  494  00 
3,135  00 


If- 


i 


Dolli. 
15,853  00 


81. 656  40 

11, 544  00 
6,875  00 


S  S  9 


<5 


4,136  00 

9,368  50 
13,000  00 


81, 444  00 

86,850  00 

1,796  50 

10,353  00 
1,038  76 

10, 791  00 


84, 635  00  Jaly    1 


July  1 

July  1 

Jaly  1 

July  1 

Jaly  1 

Jaly  1 

July  1 

July  1 

Jaly  1 

July  1, 

July  1 

Jaly  1 

Jaly  1 

July  1 


1,487  80 

14.300  00 

6,639  34 

750  00 
8,113  00 


43, 440  00 
3,865  60 

8,060  00 

11,000  00 
8,811  00 


Jaly  1, 

Oct  1 

Jaly  1 

July  1 

Feb.  1 
Deo.  80, 

July  1 

July  1, 

July  1 

July  1 

Dec  1 


1876 
1876 

1876 
1876 

1876 

1876 

1876 
1875 


1876 
1876 
1873 

1875 
1873 

1876 

1876 

1875 
1875 
1876 

1873 
1876 
1875 
1876 

ISTJ 

1875 

1876 
1875 


Remarks. 


t 


\ 


Part ;  residue  |67.50^ 
(161  )  Under  act  or 
July  13,  If 76. 

Main  route ;  branch 
♦45,  (295.)  1.27  m. 
decrease.  Under 
actof  July  12, 1876. 

3.63  m.  increase.  Un- 
der act  of  July  18, 
1876. 

Part ;  residue,  (ex- 
tension.) f  117,  (91.) 
Under  act  of  July 
13, 1876. 

New,  (extension  ;) 
residae  $117,  (90.) 
Under  act  of  Julv 
13, 1876. 

Part;  residue |i00.80, 
(104.)  Under  act  of 
July  18, 1876. 

Under  act  of  July 

12.  1876. 

In  Oct.,  1875.  1  mile 
decrease.  Under 
contract  to  June 

30. 1875.  Ordered 
Nov.,  1875. 

Under   act  of  July 

18. 1876. 

Under  act  of  July 
18, 1876. 

In  July,  1874.  Re- 
ported Nov.,  1875. 

In  Nov.,  1875.  Or- 
dered Feb..  1876 

60  days,  in  May  and 
Aug.,  1875.  Or- 
dered Nov.,  1875. 

Part;  residae  $61.30. 
(185.)  Underact 
of  July  18.  1876. 

1.85  miles  decrease. 
Under  act  of  July 

13.  1876. 

Part;    residue  $98, 

(115.) 
60  days,  in  May  and 

Aag.,  1875. 
Part ;  residue  $117, 

(98.)     Under  act 

July  13, 1876. 
In  Aug.,  1875.    Or- 
dered Oct.,  1875. 
Branch ;  main  route 

$152,  (64.) 
New.    In  May  and 

June,  1876. 
Main  roate ;  branch 

$45,  (.306.>    Under 

actorjulyl2.l876. 
60  da^s,  in  March, 

1375,  and  January, 

1876.     Ordered 

April,  1876. 
Part;    residue  $78, 

(134.)   Lap  6  trips. 

Under  act  of  July 

12, 1876. 
60  days,  ftt>m  Dec. 

1, 1875.  Part ;  res* 


87 


88 


90 


91 


08 


93 
9>l 


99 
99 
9T 


98 
99 

100 

101 

lOB 

103 
104 

109 
100 
107 
108 

109 

110 

111 
118 


t 
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o 


113 

114 
115 

116 
117 
118 

119 

lao 

131 

ISS 
183 


194 

ISS 

196 
197 

198 
199 
130 

131 
139 


133 
134 
135 
136 

137 
138 
139 


s 


Ohio.. 

Ohio.. 
Mich. 

Ohio.. 
Tex  .. 
N.J  .. 

Me  ... 

Ohio.. 


9 

O 


u 

% 

S 


9006 

9011 
24a35 

9015 
8505 
9103 

944 

9038 


Wis  . .  95014 


Ohio . . 
Q%.... 

Ark  .. 

ni.... 

Ohio. 
Miss.. 

G».... 
Ohio.. 
8.C... 

Nev  .. 
Fla... 


Ky... 
Iowa. . 
Tenn  . 
N.J.. 

Kans  . 
Tex... 
Cal ... 


9013 
15019 


5I 


5z5 


21005 


91013 
31004 


91034 


91019 
15019 


99005 
93039 


9090  91018 

I 

7004    18004 


15001 

9099 

14009 

16419 
16009 


90003 

97011 

19007 

9111 

33013 
fl577a 
46011 


/    / 


15001 
21095 
14009 

45001 
16009 


90003 


Termini* 


Corporate  title  of  company 
carrying  the  mall. 


Cleveland,  Learitts- 
bnrgh. 

Sandnsky,    Chicago, 

O. 
Toledo,    Trenton 

Crossing. 

Colmnbos,  Delaware. 

Hempstead,  Anstin  . . 

Frankford  Jnnction, 
Kensington  Station 

Bangor,  Bncksport. . . 
Salamanca,  Dayton  . . 
Elroy,  Saint  Panl  .... 

Spring^eld,  Sandnsky 
Macon,  Atlanta 


Argenta,  Altns 


Atlantic  and  Great  Western  . . 


Baltimore  &,  Ohio,  (lessees  San- 
dusky, Mansfield  &,  Newark.) 
Toledo,  Canada  Southern  and 
Detroit. 

Cleveland,  Columbus,  Cincin- 
nati and  Indianapolis. 
Houston  and  Texas  Central . . . 


Pennsylvania. 


Consolidated   European    and 

North  American. 
Atlantic  and  Great  Western  . . 


West  Wisconsin . 


Cincinnati,      Sandnsky     and 

Cleveland. 
Central  Kailroad  and  Banking 

Company. 


Little  Rock  and  Fort  Smith 


Saint  Louis,    Bvans- I  Saint  Louis  and  Southeastern, 
ville.  I 


Portsmouth,    Beed's     Marietta  and  Cincinnati. 

Mills. 
Mobile,  Columbus  .  ..I  Mobile  and  Ohio. 


I 


Atlanta,  Charlotte.  .. 
Hamilton,  Richmond. 
Columbia,  Florence  . . 

Reno,  Virginia  City  . . 

Jacksonville,  Chatta- 
hoochee River. 


La  Grange,  Lexing- 
ton. 

Keokuk,  Yiele  Junc- 
tion. 

Nashville,  Hickman  . 

Glassborough,  Mill- 
ville. 

Topeka,  Kansas  City. 

Bremond,  Waco 


San  Francisco,  Lake- 
ville. 


Atlanta  and  Richmond  Air 
Line. 

Cincinnati,  Richmond  and  Chi- 
cago. 

Wilmington,  Columbia  and 
Augusta. 


Virginia  and  Truckee. 


Jack  son  viUe,    Pensacola  and 
Mobile. 


Louisville,  Cincinnati  and  Lex- 
ington. 
Chicago,  Burlington  Sl  Quincy. 

Nashville  and  Chattanooga 

West  Jersey 


Atchison,  Topeka  and  Santa F6. 

Houston  and  Texas  Central . . . 

San  Francisco  and  North  Pa- 
cific. 


\ 


5 

0 

o 


MiUi. 
49.75 


98 
39.07 

2175 

iia7 

9.95 

19.35 
389.55 
19a  4 

13L35 
103.59 

190 
164.75 

56 

479.7 

966.50 
45.1 
89.08 

5L75 
9ia59 


67 
17 

170.83 
83 

49.84 
44.56 
34 


0.2 
^  2  - 


i;  es  a 


Pounds. 
1,108 

860 
859 

1,453 

1,094 

964 

569 
969 
768 

751 
957 


899 
694 

847 
659 

1,045 
887 
869 

786 
616 


899    90 
574 
733 
794 


708 
634 
639 
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M 

I 

"2 

0 

^       * 

c  « 
P  P 

Siie,&c,  ofnudl- 

5  9 

0 

t4 

O 

a 

if 

is 

ar  or  apart- 

o^ 

Remarks. 

meni 

s. 

tS. 

^p, 

s3 

®  PS 

t* 

65 

i 

«   5,  § 

1 

H 

&4 

-< 

En 

p 

o 

FeitandincUt. 

l>oU«. 

Doll*. 

DolU. 

D&Us. 

114  by  7.10.  f.  f., 

S4 

94  50 

100  00 

4, 701  38 

4, 975  00 

July    1,1876 

Part;  residue  161.20, 

113 

U 

(186.)    Under  act 
of  July  1-2,  1876. 

l«by6i,f:f.,«.l 

18 

93  00 

152  00 

2,604  00 

4,256  00 

Feb.  16, 1875 

lu June,  1875.  Part; 
residue  |ld5.  (49.) 

114 

1«  by  9^10.9  by 

13 

92  00 

86  00 

3.594  44 

3,360  00 

July    1,1875 

Part ;  residue  1102, 

115 

9J,<;f.,8.L 

(10-i.)  Ordered  Oc- 
tober, 1875. 

llby9Jr,i:f.,i.l. 

6 

90  00 

120  00 

2.227  50 

2,970  00 

July    1,1876 

Under  act  of  July 
12. 1876. 

116 

Mby7J,f:f^i.l  . 

6 

90  00 

100  00 

10,683  00 

11,870  00 

July    1.1875 

In  March,  1875.  Or- 
dere<i  April,  1876. 

111 

13 by 6^,  8.1.... 

18 

90  00 

88  00 

265  50 

259  60  Sept  16, 1875 

60  days,  from   Dec. 

118 

1,  1875.     Branch  ; 

main    route  1915, 

(5.) 

Siby7.fi.llf.,d.l 

13 

89  00 

Feb.     1. 1875 

New.  In  Sept.,  1875. 
Ordered  Oct.,  1875. 

119 

K4by7.l0,f.f:,8.1 

18* 

88  20 

90  00 

34.358  31 

35,059  50 

July    1,1876 

Under  act  of  July 
12, 1876. 

120 

«by9.£t,a.l... 

6 

88  00 

• 

100  00 

17.  459  20 

19,  840  00 

July    1.1875 

In  Sept.,  1875.  Main 
route;  branch $30. 
Ordered  Dec.,  1875. 

121 

116  by  9,  tf.,*.!., 

13 

87  50 

100  00 

11,  493  12 

13. 135  00 

Jan.    1. 1875 

In  April,  1875.    Or- 

12S 

udnLc 

dered  Feb.,  1876. 

n.7byU,f:f.,s.l. 

13 

87  30 

110  00 

9.037  30 

11.387  20 

July    1,1876 

Under  act  of  July 
12,  1876.    39  days, 
9  from  March '15 
and  30  from  May 
15, 1876. 

123 

llbyltri.!  .. 

6 

85  00 

Oct     1, 1875 

In  Jan.,  1876.    New. 
Ordered  Apr.,  1876. 

124 

J       ^r^    ••      W*#      ^^      •   •       "     • 

Mby6.«,tf.,a.l. 

12 

84  00 

110  00 

13,839  00 

18,122  50 

July    1,1875 

Main  route;  branch 
45.  (308.)  In  Mar., 
1875 ;  reported  Oc- 
tober, 1875. 

12G 

»«by9.e.f.f.,a.l    12 

82  80 

158  00 

4,636  80 

8.848  00 

July    1.1876 

Under  act  of  July 

126 

12, 1«76. 

aby9,tf„a.l.. 

7 

82  00 

125  00 

38,761  40 

59,087  50 

July    1.1873 

lu  Oct.,  1875.    Main 
route;  branch $50, 
(249.)    Ordered 
Nov.,  1875. 

127 

Mil  by 8.111,  tf., 

7 

81  00 

100  00 

21,586  50 

26,650  00 

July    1,1876 

Under  act  of  July 

198 

tl 

12, 1876. 

Wby9,tf..i.l.. 

12 

81  00 

118  00 

3,653  10 

5,321  80 

July    1,1876 

Under  act  of  July 
12,  1876. 

129 

«.'»78.9,tf..i.l- 

7 

81  00 

100  00 

6, 648  48 

8,208  00 

July    1,1876 

Part;  reHidne  1148.50, 
(67.)   Under  act  of 

130 

July  1-2, 1876. 

«ll0by8,ii.... 

7 

80  00 

72  29 

4,140  00 

3,741  00 

July    1,1874 

In  March,  1876.    Or- 
dered May,  1876. 

131 

Wby8.{89mil«i,) 

lU* 

80  00 

90  00 

17,081  60 

19,396  80 

July    1,1875 

60  days,  half  from 

132 

10  by  7,  (131.75 

Nov.  15,  1875,  and 

B>ilM,)lHl.«.l. 

residue  from  Jan- 
uary 1, 1876.  Main 
route;  branch #20, 
(345.)    2  miles  de- 
crease. 

Wbyll,f:f.,a.l. 

12 

78  30 

92  00 

5.246  10 

6,164  00 

July    1,1876 

Under  act  of  July 
12,  1876. 

133 

IWbyaa.tf,  i.1 

12 

78  00 

80  00 

1.326  00 

1,360  00 

July    1.1875 

Part ;   residue    lap, 

134 

* 

(110.) 

tt«by8.8,f.f:,i.l 

121* 

77  40 

78  00 

13,221  47 

13,323  96 

July    1,1876 

Under  act  of  July 
12,  1876. 

135 

Dby8J,llf.,a.l. 

12 

76  50 

100  00 

1,683  00 

2,200  00 

July    1,1876 

In  March,  1876.Un- 
der  act  July  12, 
1876. 

136 

13  by  8.6,  (aTOT- 

7 

75  00 

Jan.     1, 1875 

In  Jan.,  1876.  New ; 

orderedApril,1876. 
In  Mar.,  1875.  New; 

ordered  Mar.,  1876. 

137 

Mby7.3.tf.,a.L. 

6 

75  00 

July    1,1875 

138 

2tby9.a.L 

7 

75  00 

July    1.1874 

New:  in  June,  1876. 
Ordered        Sept., 

139 

1      1876.    Part;  t«^V.  V 

/ 

\      AueV^AU^A 

\ 

136 
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2 

CO 


140 

141 
142 
143 

144 


145 
146 

147 

148 
149 

150 
151 
153 
153 

154 


155 


156 


157 
158 
159 
160 
161 

163 


Cal  ... 

Kans  ■ 

N.  Y.. 
Ala... 

N.Y.. 

Ohio.. 

Ind.. 

Ind... 

N.  r.. 

Tenn  . 

Utah 
HI... 
Vt... 
N.  Y. 

Ky.. 


9 

s 

d 
u 

9 

.a 
S 

9 
S25 


46011 

33009 
1224 
6610 

1388 


9 


17010 


9011 


31010 


22004  :82004 


32009  32009 


1804 
19008 

41003 

23005 

528 

1334 

20007 


Ga.... 

Mioh 
N.J.. 
Ind.. 
Ky  ... 
N.C.. 

Ga 


/ 


15010 


14003 


24008 
2258 
VM013 
20011 
13004 

15005 


19006 


20007 


15010 


14003 


7003 
22014 
20011 
13004 

15005 


Termini. 


Lakeville,  Cloverdale. 


Atchison,  Lincoln  — 

Troy,  Albany  Junc- 
tion. 
Selma,  Dalton 


Carthage,      Theresa 
Jnnction. 


Sandusky,    Chicago, 
O. 

Indianapolis,  Pern . . 


Richmond,  Chicago  . 

Saratoga      Springs, 

North  Creek. 
Nashville,  Gathrie.. 


Ogden,  Franklin 

Sterling,  East  Saint 

Loais. 
Wells   River.  Mont- 

Hi^svi'Ue,  Port  Jef- 
ferson. 


Lebanon     Jnnction, 
Richmond  Junction, 


Savannah,  Macon . . 


Branchville,  Charles- 
ton. 


Jackson,  Fort  Wayne. 

Elisabethport,      Sea 
Plain. 

State  Line,  Logans- 
port. 

Louiaville.  Elisabeth 
town,  Paducah. 

Goldsborough,GreenS' 
borough. 


Millen,  Augusta 


Corporate  title  of  company 
carrying  the  mail. 


San  Francisco  and  North  Pa- 
cific. 

Atchison  and  Nebraska 

Delaware  and  Hudson  Canal 

Co. 
Selma,  Rome  and  Dalton 

XJtioa  and  Black  River 


Baltimore  and  Ohio.  (loAsees 
Sandusky,  Mansfield  and 
Newark.) 

Indianapolis,  Pern  and  Chicago 

Pittsburgh,  Cincinnati     and 

Saint  Louis. 
Adirondack 

Sahat  Louis  and  Southeastern  . 

Utah  Northern '. 

Saint  Louis,  Rock  Island  and 

Chicago. 
Montpeuer  and  Wells  River. . . 

Long  Island 

Louisville  and  Nashville 


Central  Railroad  and  Banking 
Co. 


South  Carolina 

Fort  Wayne,  Jackson  and  Sag- 
inaw. 
Central,  of  New  Jersey 

Pittsburgh,  Cincinnati  and 
Saint  Louia. 

Louisville, Paducah  and  South- 
western. 

Richmond  and  Danville 


Central  Railroad  and  Banking 
Co. 


9 

2 

o 
.a 


^ 


m 


MiUt. 

56 


153.38 

6 
337.5 

30.50 


88 

78 

235.5 
57.96 
48 

79.94 
\  39L36 
3&G3 
36.50 

76.4 


Pounds. 
633 


556 

547 
545 


193i 


53i 


^4 
a 
o 


539 


513 


93 

30 

30 

20 


661 
578 
589 

645 
450 
443 
320 

742 


30 
21 


597 


563 


90 
23 

14 
22 
21 
23 

20 


20 


18 


96.89 

436 

30 

47.9 

482 

27 

61 

710 

83 

333.19 

641 

20 

13a  35 

584 

31 

918 


12 


BBPORT   OF     THE   POSTMASTER-QENERAL. 


137 


w  Ststa  in  whkk  ike  contraoUUrm  expired  June  30, 1876,  ^o.— Continued. 


I 

• 

H 

1 

^2 

9  9 

9»,&o.,ofmaiI- 
(w  0r  apart- 
neat. 

1 
1. 

li 

0 

mm 

9 

IE 

h 

^  a  ci 

Remarks. 

• 

s. 

&4 

1^ 

e 

a 

-< 

r 

O  «  0) 

ft 

Fttlndinehet. 

z>oa». 

DoUt. 

DoOa. 

DolU. 

ttby9,«.l 

7 

75  0) 

50  00 

4,300  00 

3,800  00 

July    1,1874 

In  June.  1876.  Part; 
reflidne  new,  #75, 
(139.)         Ordered 
Sept.,  1876. 

In  June.  1876.    Or- 

140 

IfiH&lO,  12  by 

6 

75  00 

60  00 

11,431  00 

9,136  80 

Jane  1,1876 

141 

7.f.'f.c.,8.L 

dered  Aug.,  1876. 

Xor.t 

24 

75  00 

150  00 

450  00 

900  00 

Feb.     1, 1876 

Branch ;  main  route 
1152,  (64.) 

143 

IUyr6,tf,i.l. 

7 

75  00 

100  00 

17, 813  50 

33,750  00 

July    1,1875 

In  Oct.,  1875.  Under 
contract  to  June 
30,  1875.     Ordered 

143 

Jan.,  1876. 

Iby9.£t,al.... 

13 

75  00 

Mar.  15. 1875 

Part;    residue   #50, 
(263);  branch  $57. 

144 

(205.)      In     Mar., 

1 

1876.      New ;    or- 

dered  May.  1876. 

lU  ky  «.8.  f.  t, 

18* 

75  00 

153  00 

3,100  00 

4,856  00 

Deo.  10,1875 

60  days,  firom  Dec. 

145 

iL 

15.     1875.       Part; 
residue  |245.  (30.) 

abyUtf.,*.!. 

30|* 

73  80 

100  00 

6,356  40 

8,400  00 

July    1,1876 

• 

1600  for  side  service. 
Under  act  of  July 
12, 1876. 

146 

Mby8J,tll,al. 

13 

73  60 

75  00 

16,641  90 

16, 918  50 

July    1,1878 

Under  act  of  July 
12, 1876. 

14t 

U«  by  5.10,111, 

6 

73  00 

July  15, 1875 

New ;  ordered  July, 

148 

^f 

1876. 

IWby  7.«.,lf., 

13 

71  10 

112  00 

3,413  80 

5,376  00 

July    1,1876 

Under  act  of  July 

149 

a 

12,  1876.      To    be 
consolidated  with 
111.  route  23032. 

Njrhtcar.Mby 
,Uf..al. 

7 

70  00 

50  00 

5,595  80 

4.025  00 

Aug.    3,1875 

In    Aug.,  1675.     .56 
ra.  dtHjruase. 

150 

13^* 

70  00 

64  00 

90,395  30 

18, 647  04 

Mar.  15, 1876 

In  Mar.,  1876 

151 

ttbyUO..tf.,al. 

6 

70  00 

45  00 

3,703  40 

1,737  90 

Jan.     1, 1876 

In  Jan..  1876 

153     • 

Bby  8,ff,d.l. 
to  Northport, 

12 

70  00 

Aug.   1.1875 

In    Oct.,    1875.     30 
miles  at  $60.  New; 

15t 

!«♦  m.;    li.   L 

ordere<l  Mar.,  1876. 

.  rtwdoe,  90  m. 

"by  u,  ft,  a.  I. 

6 

69  30 

54  00 

5,894  53 

4,125  60 

July    1,1876 

Main  route,     part; 
residue        #40.50, 
(318;)          branch 
#.54.90.  (214.)     Un- 

154 

- 

der  act  of  July  12, 
1876. 

;       iiby7,tf,al.. 

14 

69  30 

80  00 

13, 314  35 

15, 370  00 

July    1,1876 

38  days.  8  from  Mar. 

155 

15   and    30  from 

i 

) 
1 

May  15,  1876.  Un- 
der  act  of  July  12, 
1876. 

1      Wbye.£t.al... 

90 

68  40 

80  00 

4,357  90 

5,080  00 

July    1,1876 

Branch;  main  route 
#6:i,    (177.)        1.25 
miles      decrease. 
Under  act  of  July 
12. 1876. 

156 

MJby9.tt,a.l 

10|* 

68  00 

51  00 

6, 583  76 

4,937  82 

Apr.  18. 1876 

In  Mar,  1876 

157 

W  by7.1litiir«», 
ia4bj8.7,£f.,aL 

12 

68  00 

No7.  15. 1875 

New...-. 

158 

6 

67  50 

75  00 

4,117  50 

4, 575  00 

July    1,1876 

Under  act  of  July 

159 

12. 1876. 

lOJ  br  8,  (arer. 
lflya,f  t,a.l... 

6 

67  50 

64  00 

15,678  83 

14. 860  16 

July    1,1876 

Under  act  of  July 

160 

12,1876. 

7 

67  50 

75  00 

8,798  62 

9,776  25 

July    1,1876 

Part;             residue 

161 

#118.80,  (87.)    Un- 

der  act  of  July  12, 

1876. 

UbyT.ft.al.- 

14 

67  50 

79  00 

3,585  94 

4,196  87 

July    1,1876 

40    days,    10     from 
Mar.    15   and  30 
from  May  15, 1876. 
Under  aot  of  July 

163 

\ 

VI,  Iftlft. 
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F. — Tabh  shotoing  the  re-^idjustment  of  ike  rates  of  pay  per  miU  on  raihrocu 


\& 


163 


164 


165 

166 

167 
168 
169 
170 


171 


172 


173 


174 


175 
176 

177 


178 

179 
180 


I 


1 

I 
s 

0 

'A 

New    nnmber    of 
route. 

Ohio.. 

9045 

21041 

Ga.... 

15011 

15011 

Ky  ... 

•20010 

20010 

Md... 

3507 

10006 

Ind... 

•22008 

22006 

Ohio.. 

9047 

21043 

Mi88.. 

18002 

18002 

Ga... 

6012 

15013 

Miss.. 

7002 

18002 

Miss.. 

18003 

18003 

Ga... 

15016 

15016 

Ga  .. 

15016 

15016 

Ohio.. 

9053 

21049 

Ga..-. 

6006 

15007 

S.C... 

14003 

14003 

8.C... 

14003 

14003 

N.Y.. 

1290 

TJtAh..^ 

41002 

Termini. 


Lorain,  nhrichsyille 


Maoon,  Colambas. 


Evansville,  Guthrie. 


Baltimore,  Williams- 
port. 

New  Albany,  Miohi> 

gan  City. 
Mansfield,  Toledo. . . 

Memphis,  Grenada. . 

Maoon,  Brunswick.. 


Memphis,  Grenada. 


y  icksbargh ,  Jackson 


Macon,  Fort  Valley . 


Fort  Valley,  Enfaula 


Marietta,     Parkers- 
burgh. 
Union  Point,  Athens 


Kingsville,  Augusta. . 


EingsviUe,  Colnmbia 


Buffalo,  Jamestown . . 

Salt  Lake  City,  Provo 
City. 


Corporate  title  of  company 
carrying  the  mail. 


Cleveland,  Tuscarawas  Valley 
and  Wheeling,  (late  Lake 
Shore  and  Tuscarawas  Val- 
ley.) 

Southwestern 


Saint  Louis  and  Southeastern 


2 

^1 

0 

btJi 

o 

JO 

UJ5 

2=1 

a 

< 

MUe». 

Pow 

102.45 

2 

100.94 


Western  Maryland 


Lonisville,  New  Albany  and 

Chicago. 
Pennsylvania 


Mississippi  and  Tennessee 
Macon  and  Brunswick 


Mississippi  and  Tennessee 


Vicksbnrgh  and  Meridian. 


Southwestern 


Southwestern 


Marietta  and  Cincinnati. 
Georgia 


^.South  Carolina. 


do 


BuffiUo  and  Jamestown. 
Utah  Southern 


110.66 

9L62 

288 
8a  10 
10L7 
188 


101.7 


45.5 


29.50 


115.34 


15.87 
39.92 


118 


S5.7 

7L09 
49 
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SMim  in  which  the  contract-term  expired  June  30,  1876,  <f'C. — Continued. 


• 

>4 

la 

Amount  of  anuaal 

pay. 

it  of 

• 

00 

B 

BiK,&c^ofmail- 
i          car  or  apart- 

1         m«Dt.               ' 

1 

11 

1 

£9 

e  a 

t? 

®  H  O 
9  O  <0 

issa 

Remarks. 

• 

9 

Fmtmdmehet, 

I>o<2«. 

DoUt. 

DoUs. 

Dolls. 

1 

li7bT9,f.f.,i.l. 

ei» 

67  50 

SOW 

6. 915  3d 

5,122  50 

July 

1,1876 

Under  act  of  July 
12,  1876. 

163 

f       118  by  fi.3.  £  f., 

6 

67  50 

100  00 

6, 813  45 

10,094  00 

July 

1,1876 

45     days,    15    from 

164 

\         iL 

1 

Mar.    15    and   30 
from  May  15, 1876. 
Under  act  of  July 

f 

12.  1876. 

lliby7.6,tf:,a.L 

13 

67  50 

108  00 

7,469  55 

11. 951  38 

July 

1,1876 

To  be  consolidated 
with     III.     route 
33032,     Under  act 
of  July  12,1876. 

165 

Mib78.£f^&l. 

13 

67  50 

75  00 

6,184  35 

6,657  30 

July 

1,1876 

In  March,  1876.   6.13 
miles  formerly  at 
#40.    Under  act  of 
July  12, 1876. 

166 

11  by  7, 111,8.1... 

7* 

67  50 

50  00 

19,  440  00 

14,400  00 

July 

1,1876 

About  15  pounds  per 
day  not  weighed. 

167 

10bT6J,  fixtures, 

IS 

65  70 

60  00 

5, 788  17 

5,386  00 

July 

1,1876 

Under  act  of  July 
12,  1876. 

168 

13Lfby6.10,f.f.. 

10* 

65  70 

65  00 

6,681  69 

6, 610  50 

July 

1,1876 

Under  act  of  July 

169 

iL 

, 

12,  1876. 

lMby«.8,££.,8.L 

7i* 

65  00 

50  00 

13,990  00 

9,400  00 

July 

1,1875 

In  Oct.,  1875.    Main 
route ;  branch  |40, 
(328.)    Under  con- 
tract to  June  30, 
1875.  Ordered  Dec, 
1875. 

170 

l^byllCtf., 

10* 

65  00 

80  00 

6, 610  50 

8.136  00 

July 

1, 1875 

In  Oct.,  1875.  Under 

171 

contract  to  June 

30,  1875.    Ordered 

Dec.  1875. 

Ml»y7.8if.f.,i.l 

■ 

7  . 

64  80 

100  00 

3,948  40 

4,550  00 

July 

1.1876 

Part;  residue I4G. 08, 
(285.)     Underact 
of  July   12,    1876 
Land -grant  road. 

179 

f       tt«by«Af.£.,«.L 

6 

64  80 

July 

1.1876 

New;  extension.  45 
days,  15  from  Mar. 

173 

15    and   :K)   from 
May  15,1876.  Main 
route ;     branches 
145,    ^36,      $31.50. 
Under  act  of  July 
12.  1876. 

llihje^tf^BA 

6 

64  80 

70  00 

7, 474  03 

8,073  80 

July 

1,1876 

Main     route,    part ; 
residue.  164  80.(173;) 
branches    $45,    $36, 
$31.50.     Under   act 
of  July  12,  1876.    45 
days,   15  from  Mar. 
15  and  30  from  May 
15, 1876.  . 

174 

bic;  Bor.a 

26 

64  80 

50  00 

1,038  37 

793  50 

July 

1,1876 

Under  act  of  July  12, 
1876. 

175 

MJ  by  &6,  £  f.,  a.  1 

13 

64  00 

75  00 

9,794  88 

3,315  00 

July 

1,1875 

In    Octn,    1875.      1.08 
miles  decrease.  $240 
m.  m.    Under    con- 
tract to  June  30, 1875. 
Ordered  Dec,  1*575. 

176 

10  bj  a,  ££,8.1... 

13 

63  00 

70  00 

7,434  00 

8,960  00 

July 

1,1876 

Main  route;  branches 
168.40.    $6:),    $40.50, 
(156,178,317.)     11.28 
miles  decrease.  Un- 
der act  of  July  12, 
1H76. 

177 

10bj8,££,a.l... 

13 

63  00 

70  00 

1, 619  10 

3,149  00 

July 

1,1876 

Branch;  main  route 
$63,  (177.)  5  miles  de- 
crease.   Under    act 
of  July  12,1876. 

178 

18by  7,£f.,8.1... 

6i 

63  00 

Feb. 

1,1875 

New :  in  March,  1876. 

179 

**• 

rdered  May,  1876. 

I5b7a9,££,8.1.. 

7 

63  00 

Oct 

1,1874 

In  July,  1875.    New; 

180 

OTdetctd  Oct.,  \^^. 

\ 
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F. — Table  showing  the  re-adjtutmeni  of  the  ratee  of  pay  per  mils  on  railroan 


& 


5 

CO 


181 
183 


183 
184 


185 
186 

167 


Ohio 
Ohio 


N.Y.. 
Ga... 


Ky  . 
Ohio 

Ga.. 


9035 
9040 


1284 
6016 


90002 
9006 

15013 


188 


189 


Ala. 


AU. 


190 
191 
193 

193 

194 

195 
196 

197 
196 


199 


Colo  . 
Cal.. 
N.J  . 

ni  . 

Ky.. 

N.C. 
Ind. 

Va.. 
Ga... 


S  C 


5M)0 
901 


R.  I. 

MiM 


90fi  I  Ohio 


5 

d 

s 


a 

0 
J5 


17009 


17009 


38005 

46017 

2106 


33038 

90016 

13001 
^23020 

4415 


6008 


5603 


895 
18004 

903» 


s,  ■ 


31031 
21036 

1501^ 
20002 
31005 

15013 


Termini. 


North  Bend,  Hagen* 

town. 
ColamboB,  Athens  . . 


Caynj^a,  Ithaca 

Thomasville,  Albany 


Lexington,  Nicholas - 
ville. 

Leavittsbnrgh, 
Sharpsville. 


Maoon,  Brunswick  .. 


17009  Sehna,  York  Station 


17009 


90016 

13001 
32031 

11015 


15009 


York  Station,  Meri- 
dian. 


Kit  Carson,  West 
Las  Animas. 

Los  Angeles,  Ana- 
heim. 

Washington,  Easton  . 


Peoria,  Jacksonville. 
MaysTille,  Paris  — 


Raleigh,  Weldon 

Richmond,       Fort 

Wajme. 
Portsmouth,  Weldon . 


Dapont,  Bainbridge. 


14001  CoIambia,GreenTilto. 


18004 


91024 


Wiokford    Landing, 

Wickford  Junction. 

Mobile,  Columbus — 


Hamilton,  Indianapo- 
lis. 


Corporate  title   of   company 
carrying  the  maiL 


White  Water  VaUey 

Columbns  and  Hooking  Valley 

Cavuga 

Atlantic  and  Gulf 

Kentucky  Central 

Atlantic  and  Great  Western  . . 

Maoon  and  Brunswick 

Alabama  Central 

do 

Arkansas  Valley 

Sonthem  Pacific 

Morris  and  Essex 

Peoria,  Pekin  and  Jacksonville 

Maysville  and  Lexington 

Raleicrh  and  Gaston 

Grand  Rapids  and  Indiana  . . . 

Seaboard  and  Roanoke 

Atlantic  and  Gulf 

Greenrille  and  Columbia 

Newport  and  Wiokford  Rail- 
mad  and  Steamboat  Comp'y. 
Mobile  and  Ohio 

Cincinnati,  Hamilton  and  In- 
dianapolis. 


5 

OJ5 

.d 

^ 

a 

Avora 
roal 

MilM. 

POfMI 

72.5«j 

4 

77.40 

4 

38.05 

3 

60.79 

3 

13 

4 

34.65 

4 

188 


8L7 


96.5 


96 

9L7 
U40 


87.40 

90 

97 
91.50 

79.96 


106.48 


144.01 


3w40 
4T2.7 

09.49 
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ii  Stole*  M  which  the  contraoUterm  expired  June  30,  1876,  ^c— Continned. 


• 

1. 

ii 

a 
q 

o 

0   S 

Sn^ftenOfmail- 
(U  «r  ^Mut- 

aent 

s 

^ 

b 

& 

a  9 

|l 

o  a, 
1- 

ea  s 

«  a 

ft 

is 

Remarks. 

' 

s. 

5 

a 

r 

1 

9  S 

sa 

FHtandimeka. 

DoUf. 

DolU. 

DoU». 

DoUt. 

1     Hby7.8,ilf,8l.# 

6 

t>2  10 

62  50 

4.507  22 

4,536  25 

July 

1,1876 

Under  act  of  July  12, 

1876. 
Main  route;    branch 

181 

1      11  by  8.8,  ££1,8. 1 

12 

6S  10 

87  50 

4,806  54 

6,772  50 

July 

1,1876 

182 

1 

#40.50.(321.)    Under 

X                                                            A       ^      ft                            ^H          ^                  ^                ^                                                    ^ 

actof  Jolv  12.1876. 

«by7.fi,f.t,i.l. 

9* 

62  00 

50  00 

2,359  10 

1,902  50 

Nov. 

1, 1875    Id  Nov..  18^5.   ' 

183 

Hby6,f:t,».l  .. 

7 

62  00 

50  00 

3,  768  98 

2,916  50 

July 

1,1873 

60  days,  iu  Jan.  and 
Oct..  1875.  2.46  miles 
increase. 

184 

UbTiS,fixtiirp«, 

6 

61  20 

75  00 

795  60 

975  00 

July 

1,1876 

Part;  residue #106.20, 

185 

il. 

(100.)    Under  act  of 

li4byU0,llf.,a.l 

11* 

6120 

50  00 

2,120  58 

1,TJ2  50 

July 

1,1876 

July  12,  1876. 
Part;  residue  #94.50, 
(113.)  3.04  miles  for- 
merly at  #68.  Under 

186 

Mby7,llt,8.1... 

6 

60  30 

65  00 

11,336  40 

12,220  00 

July 

1.1876 

actof  July  12,1876. 
Main  n>ute;  branch 
#36.     Under  act  of 
July    12,    1876.      46 
days,    16  from  Mar. 
15  and  30  from  May 
15.  it576.   7  trips  part 

187 

mkyn.Uby7, 

7 

60  30 

56  00 

4,926  51 

4, 575  20 

July 

1,1876 

of  the  year. 
Under  act  of  July  12, 

188 

1876.      45   days,    15 

ftx)ra  March    15  and 

30  from  May  15,1876. 

tt-<by7i;i2by7. 

7 

60  30 

July 

1,1876 

Average  speed. 

189 

tuV     ' 

route.    Un<ler  act  of 

July    12,    1876.       45 

days,    15  from  Mar. 

15  and  30  from  May 

15,   1876.      Average 

akc;Dor.  a... 

7 

60  00 

July 

1.1874 

In  Sept.  1875.     New ; 
ordered  Jan..  1876. 

190 

*j  **./  •  ^ 

•6r.» 

7 

60  00 

Nov. 

16,1875 
1,18TJ 

In  Aug.,  1876.    New  ; 

ordered  Sept.,  1876. 
In  July,  1874  ;  report- 

191 
192 

"•'l»7Utf.,«.l 

6 

60  00 

50  00 

864  00 

720  00 

July 

ed  Nov.,  1875.  Part ; 

1 

residue    #131,  #141, 

- 

(81.)    Ordered  Dec., 

^      tt4by8,llf,i.l. 
Ml»y7.fi,£t...l. 

6i* 

60  00 

75  00 

5,244  00 

6,555  00 

July 

1,1875 

1875. 
In  March,  1875.    Or- 

193 

6 

59  40 

59  00 

2,970  00 

2,950  00 

July 

1,1876 

dered  Sept.,  1876. 
Under  act  of  July  12, 

1876. 
....do  

194 

»b7«.tf..«.l... 

6 
13 

59  40 
59  40 

75  00 
50  00 

5,761  80 
5.  435  10 

7,275  00 
4,  575  00 

•July 
July 

1,1876 

195 

Ji<  bj  6.10,  fix- 

1.1876 

— do 

196 

tores,  A^L 

».«  by  «.«,  f.  £  c 

•                             * 

61* 

59  00 

75  00 

4, 676  34 

6,000  00 

July 

1, 1875  !  Til  Oct..  1875.    Under 

197 

and  m.  c^  a.  L 

contract  to  June  30, 
1875       .74  mile  de 

M  by  8.  IS  by  6,  f. 

7 

58  00 

50  00 

6, 175  84 

5,275  00 

July 

1,1873 

crease. 
60  days,  in  Jan.  and 

198 

1,«.L 

t 

Oct.,  1875.    Branch ; 
main  route  #  120,  (Hti.) 
.98    milo     increase. 
Ordered  Dec  .  187.'>. 

Uby7.£f.,a.l... 

6 

58  00 

75  00 

8,352  58 

10, 762  50 

July 

1, 1875    In  Oc  t..ie75.  6rdere<l 

199 

Nov.,      Ie75.        .51 

mile  increase.   Main 

route ;  branches  #5(), 

(262,     267.)      Under 

contract  to  June  30, 

1875. 

So  apt.;  noT.m  .. 

154* 

58  00 

Sept. 

21   1874    Tn   r^.f    la^n      le^o.  . 

200 

• 

009  m     m\j  9   U 

ordered  Dec.  ISm 

SLCby8Ji,f:£.,8.I 

7 

57  60 

82  00 

27,227  52 

38,761  40 

July 

1,1876 

Under  act  of  July  12, 
1876.      Land  •  grant 
road. 

201 

H^by7Ar.£^«>l 

15f 

57  60 

50  00 

5, 730  62 

4.974  50 

July 

1,1876 

Under  act  of  July  12, 

,  20a 

1876. 
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i 

GO 


SOS 
904 


Ohio.. 

N.  r.». 


205     N.Y. 


906 


N.C  .. 


907  Ind  . . . 

908  Ohio. 

909  m.... 

910  N.Y.. 

9U  i  Ga  ... 


912 

913 
914 

215 
916 

917 


S.C... 

Ind  . . . 
Ky  ... 


o 
u 

J 

s 

0 

JZ5 


J 


9 

25 


9019  21011 
1996 


1288 


5006 


13006 


92001   22001 


9033 
93053 

1987 
15007 


21029 


15007 


14001    14001 


92006 
20007 


Ind  . . .  99014 


Ala 


Ala 


918 


Del 


919  bind    .. 

920  N.  J  . . 


921  I  Ohio 


992 
923 
224 

225 
926 
227 

228 
229 

/ 
I 

I 


Ind.. 

N.  r. 
x.c 

Ind  . . 
Ind . .. 
o.  C»  •  • 

Ohio  . 
N.C 


17004 


17010 


34U3 

22026 
211.2 


9009 
22023 

1806 
13005 

22016 
22019 

5608 

9039 
1300! 


2ii006 
20007 

22015 
17004 

17010 


/ 


950:t 

22027 
7020 


21008 
22024 


TerminL 


Xenia,  Dayton 

New  York,  Patohogae 


Thereaa      Janction, 
Morristown. 


Salisbnry,  Old  Fort .. 

Indianapolia,       Yin- 

cennea. 
Morrow,  Dresden  — 

East    Saint     Louis, 

Cairo. 
Oswego,  Charlotte  . . . 

Union  Point,  Athens 


Columbia,  Greenville 


Columbus,  Madison . . 

Richmond  Junction, 
Richmond. 


Corporate  title   of   company 
carrying  the  mall. 


Pittsbn^h,  Cincinnati  and 
Saint  ^nis. 

Flushing,  North  Side  and  Cen- 
tral. 


ntioa  and  Black  River 


Western  North  Carolina. 


Indianapolis  and  Vincennes... 

Pittsburgh,  Cincinnati    and 

Saint  Louis. 
Cairo  and  Saint  Louis 


2 

3 

e  wei 
who 

t 

^ 

i;  ^ 

a 

< 

Milu, 

Pow 

17  . 

3 

59.91 

S 

OJJ 


Rome,  Watertown  and  Ogdens- 

burgb. 
Georgia , 


99.58 

114. 31 

116.39 

149.4 

14a  50 

69.64 

39.99 


Greenville  and  Columbia 144. 01 


Jefferson  ville,    Madison     and 

ludianapolis. 
Louisville  and  Nashville 


Peru,  La  Porte  |  Chicago,  Cincinnati  and  Louis- 
ville. 
South  and  North  Alabama  . .. 


Montgomery,  Decatur 


Selma,  Dalton 


Clayton,  Easton 


13005 

22017 
22020 
14006 


13006 


Butler.  Logan  sport  . 
Millville,  Cape  May 


Bayard,  New  Phila- 
delphia. 

Terre  £[aut«,  Dan- 
ville. 

Manorville,  Sag  Har- 
b«»r. 

GoldHUorough,  Moro- 
head  City. 

Bradford.  Logansport 

Fort    Wayne,     Con- 

uoPHvUhV 
Florence,  Cheraw  . . . 


Yonngstown,    Cross 

Cut. 
Salinbiiry,  Henry's. .. 


Selma,  Rome  and  Dalton 


46 
33.8 

73 
182.85 

237.5 


Maryland  and  Delaware '    44 

Dt'troit.  Eel  River  and  Illinois       94. 5 
West  Jersey 41 


Cleveland  and  Pittsbargh  .   . . . 

Evansville,  Terre  Haute  and 

Chicago. 
Long  Island  ...   


Atlantic  and  North  Carolina  . 


PittHliiiriih.  Cincinnati  and 
Saiul  Louis. 

Furt  Wayne,  Miiucie  and  Cin- 
cinnati. 

Cheraw  and  Darlington  .   


Pittsburgh,  Fort  Wayne  and 

Chicago. 
Western  North  Carolina 


\ 


32.5 
56.6    , 
35.95  ' 
94.04 

114.6 
109 
40.88 

92.8 
117. 31 


3 
3 
9 
9 
3 


3 
3 

3 

6 


3 
3 


3 
9 
9 
3 

3 
3 
9 

9 
3 
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I  Stata  in  tchich  the  oontract'term  expired  June  30,  1876,  4'C. — Continued. 


• 

§ 

9Lie,Ao^  of  mail- 

> 

car  or  apart- 

u 

meot. 

s. 

^ 

« 

o. 

Tri 

FutMdinehes. 

141>y87,tf.,«.l 

18 

J     BbyUf.;*.!  .. 

13 

Jby9.tf.,al  ... 

12 

10Jl>yi3,ff:.i.l 

6 

10by8.1f.,8.1... 

6 

M.«by6.10,£f.,8,l 

6** 

9bj<^flxtarea,a.l 

6 

flbytTitf,*.] 

6 

nyiA,i{^g,\., 

6 

«bj8,tf.,«,l... 

6 

;     llby<,tf.,al... 

12* 

1     HlrT7.4,£f,a.l 

6 

1     »lTU£f..i.l- 

12 

J*i»rTA*.i 

7 

«byUtf.,i.l. 

7 

f      Mbyt6,llf,B.l 

6 

Mby7.J,llf,«.l 

6 

13bj8J.llf.,«.l 

12 

13bjf.tf,a.l... 

6 

Iibyf«.llf:,8.1 

13 

ll^by9,ftztarM, 

6 

aL 

JO-3   l»y  7.%  flx- 

6 

tarM,aL 

lLI0bj8.f.f..B.l 

12 

a  by  7.8.  t  f.,  s.  1 

6 

»  by  — .  1 1,  a.  1  . 

6 

a  by  9.  £  r,  a.  1   . . 

12 

UL3  br  a^  3.6  by 

6 

If.  1  f^  a.  1. 

/ 

»M 

fe   • 

•a 

0\ 

^J» 

o 
A 

§.a 

0 

0 

o 

a 

OQ 

a 

per  mile 
anuuiii. 

ler   pay 
1  per  annu 

i 

a  ^ 

a 

ter  amoun 
mual  pay 

is 

®  a  a 

Bemarka. 

c 

>» 

es 

Form 
mile 

o 

a 

a  3 
1 

5 

9  9 

aa 

o 

b>4 

Dolls 

DoUs. 

DoUa. 

DoU^ 

57  60 

94  00 

979  20 

1.  598  00 

July 

1,1870 

Uuderaotof  July  12, 
1876. 

203 

57  00 

•  •••••  ■ 

Nov. 

1,1874 

|:i,600    r^rmiuai   and 
side  service.    Main 
route;  branches  150, 
Ci.W.    257.)       New ; 
ordered  inNov.,1875. 
In  Au^.,  1875. 

204 

57  00 

Mar. 

15, 1875 

Branch  ;  main    route 
#75.(144.)    In  Mar 

905 

1876.    New;  ordenxl 

May,  1876. 

57  00 

50  00 

6, 515  67 

5,700  00 

July 

1,1873 

In     Oct.,    1875.      .31 
mile  increase.     Or- 
dered Dec,  1875. 

206 

56  70 

50  00 

6,595  35 

5,816  00 

July 

1,1876 

Under  act  of  July  12, 

1876. 

207 

56  70 

75  00 

8,  470  98 

11, 205  00 

July 

1, 1876 

.  ...do 

208 

56  00 

50  00 

8, 316  00 

7,425  Ort 

July 

1,1875 

In  March,  1876     Or- 
dered April,  1876. 

209 

56  00 

Apr. 

1,1876 

New :  ordered  June, 
1876. 

210 

55  80 

64  00 

2,227  54 

2,794  88 

July 

1,1876 

$240  m.  m.  formerly. 
Under  act  of  July 
12,  l-<76. 

211 

55  80 

58  00 

8,035  76 

8.352  58 

July 

1, 1876 

Main  route ;  branch- 
ea  $45.     Under  act 
of  July  12.  1876. 

213 

54  90 

50  00 

2.  525  40 

2,300  00 

July 

1, 187t> 

Under  act  of  July  12, 
1876. 

213 

54  90 

50  00 

1,  855  62 

1,690  00 

July 

1. 1870 

Branch ;  main  route 
$69.30,  $40.50.  (154, 
318.)    Under  act  of 
July  U,  1876. 

214 

54  90 

55  00 

4,007  70 

4,015  00 

July 

1, 187G 

Under  act  of  July  12, 
1876. 

215 

54  00 

75  OU 

9,873  90 

16. 425  25 

July 

1, 1876 

63.8   miles  formerly 
at  $117.50.     Under 
act  of  July  12,  I87«i. 
L«nd -grant  road. 

216 

MOO 

75  00 

12.825  00 

17, 812  50 

July 

1, 1876 

54     days,   24     from 
March   15    and  30 
from  May  15,  1876. 
Uader  act  of  July 
12.     1876.      Land- 

217 

grant  road. 

54  00 

52  50 

2,376  00 

2,310  00 

July 

l,l«76 

Under  act  of  July  12, 
1876. 

218 

54  00 

52  00 

5, 103  00 

4,914  00 

July 

1,1876 

.  ..d(i 

219 

54  00 

75  00 

2,214  00 

3, 075  00 

July 

1,1876 

In  March,  1876.    Un- 
der act  of  July  12, 
1876. 

220 

54  00 

50  00 

1.  755  00 

1, 625  00 

July 

1,1876 

Under  act  of  July  12, 
1876. 

321 

54  00 

50  00 

3.056  40 

2,830  00 

July 

1, 1874 

In    Oct.,  1875.      Or- 
der«d  Feb.,  IH76. 

223 

54  00 



Aug. 

1, 1875 

In  Mar.,  1876.  New  ; 
ordered  M*y,  1876. 

223 

53  10 

55  00 

4,993  53 

5.225  00 

July 

1, 1876 

.96     mile     decreane. 
Under  act  of  July 
12.1876. 

234 

53  10 

50  00 

6,085  26 

5,730  00 

July 

1.  1876 

Under  act  of  July  12, 
le76. 

225 

53  10 

58  00 

5, 787  90 

6,322  00 

July 

I,  1876 

...do     

226 

53  00 

SO  00 

2,  166  64 

2,025  00 

July 

1. 1875 

In     03t.,   1875.     .38 
miln  increa.se.   Or 
dered  Dec.  1875. 

227 

53  00 

50  00 

1,208  40 

1, 140  00 

July 

1,1873 

In   Aug.,   IH75.    Or- 
dered Oct..  187.5. 

228 

52  20 

57  00 

6,123  58 

6.  515  67 

July 

1,1876 

3    miles    increase. 
Weight     t^i     Old 

229 

F'»rt .  'A  iu\\«vA  Ve^ft.  \ 

/ 

/ 

XJ  ui\«T  act  ol  -1  wX'S  \ 

/ 

\       12,  V8n(i. 

\ 
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& 


330 

331 
33S 
833 
834 

335 


836 

837 
338 


839 
840 
841 
848 
343 
844 
845 
846 
847 

848 
849 

850 

851 
858 
353 

854 
255 
356 

257 


I 

CO 


9 

'*' 

0 

s 

O 

a 

S25 


Utah  . 

m.... 

Ohio. 

N.  Y.. 
N.  Y.. 

S.C... 


Ohio 

N.C 
Md. 


Me  .. 
Mich 
Ky  .. 
Del  . 
Iowa. 
N.  Y. 
Wis  . 
Md.. 
N.  Y. 

Vt... 
Miss 

y.  Y. 

Mich 

m... 

N.J  . 

HI... 

Cal.. 

111.,. 

N.  Y. 


41002 

23050 
9037 
1811 
1223 

14010 


Sl58j  N.  Y. 


9034 

13013 
3513 


331 

24008 

97964Z 

3406 

27016 

1395 

25086 

3517 

1812 

532 
7004 

1296 

24036 

23048 

2124 

23043 
46016 
23029 

1296 

1810 


o 

si 

9 


21033 


14010 


21030 

13012 
10012 


20013 
9506 


18004 


/ 


Termini. 


Corporate  title  of  company 
carrying  the  malL 


ProTo  City,  York  . . . 

Robinson,  Danville. . 
Sprinf^eId,Colamb  ns 
Rochester,  Charlotte 
Schenectady,  Ballston 

Port  Royal,  Angnata 


Dayton,  Richmond. . . 

Greensboro*,  Salem  . . 
Clayton,  Chestertown 


West   Waterrille, 

North  Anson. 
Jackson,  Fort  'VTayne 

Anchorage,    Shelby- 

ville. 
Georgetown,    Selby- 

ville. 
Washington,    Oska- 

loosa. 
New  York,  Babylon. . 

Eaa  Claire,  Chippewa 

Falls. 
Selby  ville,  Stockton. . 

Rhine   Cliff,  Beaton 
Comer. 

White  River  Janction, 

Woodstock. 
Artesia,  Colnmbus  .. 


Flashing,  Whitestone 

Grosse  Isle,  Fayette  . 
Terre  Haute,  Peoria. . 
Newark,  Mont  Clair . 

Streator,  Altamont . . 
Saucelitu,  Tomales. . . 
Urbana,  Havana 


Bay  side,  Manhasset. 


Bath,  Hammondsport 


Utah  Southern 

Paris  and  Danville 

Cincinnati,     Sandusky    and 

Cleveland. 
New  York  Central  and  Hud* 

sou  River. 
Delaware  and  Hudson  Canal 

Company. 

Port  Royal 

Pittsburgh,  Cincinnati  and 

Saint  Louis. 
Northwestern  North  Carolina 
Kent  County 

Somerset 

■ 

Fort    Wayne,    Jackson    and 

Saginaw. 
Louisville,     Cincinnati   and 

Lexington. 
Breakwater  and  Frankford. . . 

Chicago,  Rock  Island  and  Pa- 
cific. 
Southern,  of  Long  Island 

Chippewa  Falls  aad .Western. 

Worcester 

Rhinebeck  and  Connecticut . . 

Woodstock 

Mobile  and  Ohio 


Flashing,    North   Side   and 
Central. 

Chicago  and  Canada  Southern . 

niinois  Midland 

Newark  and  Bloomfield 

Chicago  and  Padacah 

North  Pacific  Coast 

Indianapolis,  Bloomington  and 
Western. 

Flashing,  North  Side  and  Cen- 
tral. 

Bath  and  Hammondsport 


a 
o 
It 


a 

9 


6t  «  9 

cens  c 
^  4  C3 


MiUt.   Pounds. 
27  235 


82.38 
45.86 
9 
16 

113.3 


42 


3.12 

70.30 

179.93 

5.67 

156.80 

49.  IS 

102.70 

ao3 

9.4 


233 
898 
225 
834 

306 


886 


39.31 
30.80 

384 

380 

35.7 

880 

96.83 

880 

19 

817 

19.30 

803 

54.01 

302 

36.35 

185 

1L67 

183 

31.44 

181 

35.3 

179 

14.53 

176 

14 

171 

163 

160 
16(1 
157 

153 
148 
144 

144 

139 
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StM.&c,  of  mail- 
car  or  apart- 
■enL 


Fittand  inehet. 
15bjeJ.f.f.,a.l. 


12  bt  7,  fixturea, 

l<bj8.6.£f:and 
m.  c,  a.  I. 
\kt;  oor.a 


Bor.a 


lOibvUO.,  If., 


14by8.7,f.f.,a.l. 

nbT8,2.f:f.,8.1. 
l^b)6,tf.,a.l... 


I«ky6.6,tf.,i.l 
10.4by7.a,£.f.,i.l 

Mlnb.c.,d-1... 
'by7,ilxture§,  •.! 
Wby9,tf.,al... 
tHy6,f.f,al... 

k-t;  nor.a 

'bT7,flxtiire«,  a.1 
*by6,tf.,8.1.... 


M 


6 

6 

12 

6 


^t;  Bor.a 

JD  b,  c. ;  no  r.  a . . . 

»2ky6,ff, «.!... 

"Jbja8,(lf:,a.l 
M«pt;  nor.  a... 

12bye.lf.,a.l.. 

II  bj  «,  fixtures, 

10  bv  7,  farnitare, 
e.J. 

■<>  r.  a 


in  b.c. 


13 

6 
6 


6 

6 

12 

6 

6 

12 

12 

6 

6 

12 
14 

12 

6 

6 

12 

6 
6 
6 

12 


15* 


10  p  o 


1. 

=  a 

per  m 
annu 

1 

DoU*. 

52  00 

52  00 

52  00 

52  00 

52  00 

51  30 

51  30 

51  30 

51  30 

51  00 

51  00 

51  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  00 

50  0!) 

50  00 

o 

Is 


DolU. 


SO  00 


50  00 


50  00 


65  00 

50  00 
75  00 


50  00 
57  00 
50  00 


60  00 


48  60 


3 

a 
a 
m 


a 
a 
o 

B 

<1 


a 


DoOg. 


2,384  72 


832  00 


5, 755  86 


2,154  60 

1, 503  60 
1,580  04 


1, 310  70 

4.  937  8-2 

969  00 


700  00 


283  50 


40  00         5, 135  00 


f 

ea  ca 

«  a 

13 


s  s 


®  c  a 

9   ^   ^ 

oe  »"  s 


Beiuarks. 


DolU. 


Dec.  16,1875; 


Oct  1, 1875 

2, 293  Oo'  Jan.  1, 1875 

Oct  1,1875 

800  00  July  1, 1873 

5,614  00  Jaly  1,1870 


2,730  00  July    1,1876 

1,465  50  July    1,1876 
2,  107  50  July     1, 187() 


1,285  00 

5, 518  74 

950  00 


Jan.  10,1876 
July  1,1875 
July  1,1873 
Jan.  16, 1875 
Feb.  16, 1876 
Nov.  1,  1874 
Feb.  1, 1875 
Nov.  1,1875 
Jan.    1, 1876 


Nov.    1,1875 
840  00  July    1, 187 J 


275  56 


Nov.    1,1874 

Jan.  16,1874 
Mar.  16, 1875 
July    1, 1873 


Oct   16,1874 
Apr.  20,  1875 
4, 108  00  July    1, 1874 


Nov.    1,1874 


Sept  15, 1875 


In  July.  lH7r..  Ex- 
touMioii.  Nt'W;  or- 
dered (»ct.,  lH7r>. 

New ;  ordered  Mar., 
1876. 

In  April,  1875.  Or- 
dered Fel>..  1876 

In  Nov.,  1875.  New ; 
ordered  Mar.,  1876 

60  days,  in  May  and 
Aug..  1875.*  Or 
dered  Nov.,  1875. 

51  day 8.  21  from 
Mat.  15  and  30 
frora  May  15.  1876. 
.08  mile  decrea.He. 
Under  act  of  July 
1-2,  1876. 

Under  act  of  July  12, 
1876. 

..do 

11.25  miles  formerly 
at  $57.  Under  act 
of  July  1-2.1876. 

In  March,  1876 


In    April,  1875.    Or-  f  240 

dered  Nov..  1875. 
In   Ana.,   1875.    Or-     241 

dered  Nov  ,  T875. 
New  ;  ordered  June,     242 

1876. 
In  July,  1876.  New  ;     243 

ordt-red  Aug.,  1876. 
In  Ann.,  187.').   New;     244 

ordernd  Nov.,  1875. 
In  May,  1876     New;     245 

ordered  June,  1876. 
In  Mar.,  1H76.   New;     246 

ordered  June,  1876 
New  ;  ordered  May,     247 

IH76.  ,  In    March, 

1876. 
In  Jan. ,1876.   New;     248 

oi  dered  Mar.,  1876. 
In    Oct.,   1875.     Or-     249 

dered    Nov.,   1875. 

Branch ;      main 

route  |H-2,  (li»7.) 
lirauclf ;  main  route    250 

^.7,  (204.)  InAuR., 

187.5.       New  ;    or- 
dered Nov..  I87.V 
New  :  ordered  Oct.,     251 

1875. 
In  Ai»r.,  1R75    New;     252 

ord»  red  N«  v.,  1875. 
In  .lulv,  1874;  ri'iMirt-   253 
wl  Nov  I.  1p7:>.    Or 
dtred  j)rc  ,  1875. 
New;  ordered  Nov.,!  254 
1875  I 

InMay,  187fi.     New;    255 
ordered  July,  187(5. 
In  Nov  .l87.'».    Order-    256 
edDec,  lf<75     Main 
ninte ;    branch   |<.'), 

(2'»H.) 

Branch  ;   main  route   257 
|:i7.  (204.)     In  Ann,! 
I '•75.     New;    order' 
ed  Nov.,  187.').  I 

New;  .  rderod   MayJ  258 
1876.  \ 


9 


230 

231 
239 
233 
234 

235 


236 

237 
238 


239 
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359 
960 

961 
962 

963 
964 

965 


966 
967 


968 
969 

270 
971 
272 
273 


GO 


Pa... 
Mms 

Wi«. 
N.  Y. 

Oreg . . 
Pa ... . 
S.C.. 


3 

a 

a 

o 

B 

a 

JZ5 


9496 
755 

25025 
12d8 

44002 
2500 
5602 


Cal  . 
S.  C. 


•  •  ! 


46015 
5602 


Md 


3520 


Ohio..    9052 

Mass  .  754 
Mass  .  753 
W.  Va  12005 
Ga....    6088 


274  1  N.C 


5216 


275 
276 
277 


Pa....    2493 
Pa.. 


o 
u 

■^£ 

BS 

a  3 
a  o 


Termini. 


8094 


York,  DelU 


14001 


14001 


North       Brook  field, 
East  Brookfield. 

Galena,  Piatteville . . . 

Theresa      Jnoction, 
Clayton. 


Portland,  Saint  Jo> 
sepb. 

New  Castle,  Stone* 
borongh. 

Cokesbnry,  Abbe- 
ville Coart  House. 


Elmira,  Winters 


Helton,        Anderson 
Coort  House. 


Emmittsbnrgh, 
!      Rocky  Ridjre. 
21048   Dyson's,  Cumberland 


New    Bedford,    Fall 

Kiver. 
Asbburnham  Depot, 

Ashbnrnhani. 
Ritchie  Court- House, 
I      PennHborough. 
15017   Fort  Valley,  Perry.. 


13011 


2492 
13003     13003 


t 


278  I  Ohio 


279 

280 

281 

282 

283 
284 


Ky. 
Pa.. 

Ohio 

Ind . 

Ohio 
Ohio 


9026 

20017 

2431 

9024 

22027 

9041 
9050 


21022 

20017 

8031 


Sandford,  Egypt  De- 
pot. 


Phillipsbnrgh,  Mor- 
risdale  Mines. 

AnteHtown,  Lloyd- 
ville. 

Wilmington,  Char- 
lotto. 


Dayton,  Union  City. 


285  ,  Miss..  1>003 


Lexington,      Mount 

Sterling. 
Columbia,     Sinking 
Springs. 
21020;  Fremont.         Saint 

!      Mary's. 
22028   Rockville,      Logans- 
port. 
21037   Nilea.  New  Lisbon... 
21046   Painesville,  Youngs- 
town. 

1^=003  Jackson,  Meridian... 


Corporate  title  of  company 
carrying  the  maiL 


Peach  Bottom. 


Boston  and  Albany  Bailroad 
Company,  (lessees  North 
Bloomfleld  Bailroad.) 

Galena  and  Southern  Wiicon- 
sin. 

Utica  and  Black  River 


Oregon  Central 

New  Caatle  and  Franklin. 
Greenville  and  Colombia. 


Vaca  Valley 

Greenville  and  Columbia. 


Emmittsbnrgh 


W.  H.  and  C.  B.  Stevens,  pro- 

Srietors  of  the  Eastern  Ohio 
lailroad. 
Fall  River 


Asbburnham 

Pennsborough  and  Harrisville 

Southwestern 

Western 


a 

E 


t 


Miles. 
25.56 

•   4.41 


30.69 
16.95 

4a  61 

36.5 

U.81 


18 
10.01 


Pennsylvania  ... 

Bell's  Gap 

Carolina  Central. 


Dayton  and  Union, 


Louisville,     Cincinnati 

Lexington. 
Reading  and  Columbia  . 


and 


Lake  Erie  and  Louisville. 


Logan  sport,       Crawfords  ville 

and  Southwestern. 
Atlantic  and  Great  Western  .. 
Painesville  and  Youngstown  . . 


Yicksbnrg  and  Meridian 


7 
7.8 

15 

9.89 

9 
13.32 

7 

a69 

8.82 

195.90 

4a  17 
33.84 

39.70 

89.35 

92.10 

33.94 
60.12 

95.2 


•2 
^  efl 

O    Q 

>  a 
< 


Pow 
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Siis,lEe.,ofmaiI- 
cir  or  aiHurt- 
■ent 


Ftttand  inekea. 
8i  by  7.3,    fix- 

t<irei,iL 
inbic 


UbT:,f.f.,a.l  .. 

iBchirjreofbag- 
pge-master. 


?by8.tf.,a.l.. 
11  by 3.10,  f.f.,  a.! 

iarfaufeof  coD- 
dactor. 


ii bic;  DO  r. a.. 
13by7,tf..  a.1  . 


s 

•c 


6 
34 

6 
12 

6 
6 
6 


6 


OfipWiiKjar 


^«.;Dor.a !    6 

'by  16;  no  r. a.. I    ti 
"byill.fcf.,  s.l|  13 

I 
"kyUtf.,  B.lJ  12 

*«l>y(!,f.f.,H.l,,   I  12 
,  "B*!  b.  e. 
'<by6.6,tf.,  8.1      18 

^^7,  flxtares,  ,    6 

^ky8.9,  f.f,  8.1  i    6 

.^Hrra.f.  f.,8.l'    6 

^by7.S,f.f.,  «.l        7 


.2  • 

&4 


E 


a 

a 
g  « 


i>oI{«.  2>o2(«. 
50  00 


50  00 

50  00< 
50  00 

50  00 
50  00 
50  00 


30  00 


50  00' 
50  00 


30  00 


12       50  00 

I  I 

12    !  50  00 


iibc 

13 

50  00 

*>  »pi;  DO  r.  a  . . 

12 

50  00 

Mby7.4;nor.a 

12 

jO  00 

'••T*;  nor.a.... 

6 

50  00 

*>r.a 

6 

50  OO 

21  CO 


I 


50  00 

50  00 
I 
49  50'     55  00 


49  50,     60  00 

48  GO     50  001 
48  6ol     50  Oo! 


47  70 
47  70 
47  70 


50  00 
50  00| 
50  OOl 


-a 

d 
d 

s 


d 

a 


S. 


DoUa. 


590  50 


500  50 


350  00 


40  80      40  00 
46  08     59  00 


2,384  4> 

I,  644  63' 

1,  929  42 

4,  262  00 

4,393  17 

1,618  94 
2,813  62 

4,386  81 


f 

flS  ea 

S  a 

a 


I 


DolU. 


345  00 


292  50 


•  tt 
a  a 

ce  S 


®  a  d 

O  O  lb 

^aa 
p 

Jan.  20,1876 
Jan.  17,1876 

Jane  1,1875 
Mar.  15, 1875 

Apr.  1,1875 
Jaly  1,1875 
July    1,1875 


Jan.  16,1876 
July    1, 1875 


Deo.    5, 
Jan.  16 


Doc  15, 
July  1 
Jan.  1 
Feb.  1 
147  00  July    1 


9,  697  05       10,  431  30 


2,  POO  20 
1,  692  00 
1,  985  00 
4,  167  50 
4,  605  00 
1.  697  00 


Oct  1 
Oct  1 
Jnlv    1 


July  1. 

July  1. 

July  1 

July  1 

July  1 


July    1 
2,  517  36  July    1 


5.  616  80 


Kemarka. 


In  Mar.,  1876.    Now; 

ordered  May,  1876. 

do 


1875 
1875 

1875 
1875 
1876 
1874 
1875 

1874 

1874 
1876 

1876 

1676 

1876 

1876 

1876 

1870 
1876 


In  Jan.,  1876.  New ; 
ordered  Mar.,  1876. 

Part ;  residue  #75, 
(144;)  branch  |57, 
(205.)  New ;  order- 
ed May,  1876. 

In  Sept,  1875.  New; 
ordered  Nov.,  1875. 

lu  Dec,  1875.  New; 
ordered  Jan.,  1876. 

Branch ;  main  route 
$58,  (199.)  .Simile 
increAse.  Under 
contract  to  June  30, 

1875.  Ortlered  Nov., 
1875. 

In  Aug..  1876.  New; 
ordered  Sept.,  1876. 

lu  Oct.,  1875.  Order- 
ed November,  1875. 
Bra  n  c  h  ;  main 
route  $58,(199.)  .26 
mile  increase.  Un- 
der contract  to  June 
30,  1875. 

In  Jan..  1876.  New; 
ordered  Feb..  1876. 

Npw  ;  ordered  Sept., 

1876.  InJuly,  le76. 

In  Mar.,  1876.    New; 

ordered  May,  1876. 
In  Mar.,  1876.    New; 

ordered  April,  1876. 
lu  Muy,  1876.    New; 

ortlereil  Aug.,  1876. 
In   Ott.,  1875.     New: 

ordered  Feb.,  1876. 
In      August.      1875. 

Branch ;  main  route 

er»0.    Ordered  Oct., 

1875. 
In  Aug..  1875.    New; 

ordered  Oct ,  1875. 
In  Aug  ,  1875.    New; 

ortlered  Nov.,  1875. 
6.24    miles   increase. 

In   Dec,  1875.     Un- 
der act  of  July  12, 

1876. 
Under  act  of  July  12. 

1876. 
.  ...do 


t4 

o 

o 


959 
360 

861 

2es 

263 
264 
265 


266 
267 


... do  . . . , 


July    1,1876 


.do 
.do 


. ..  .do 

9.38  miles  formerly  al 
$52.  Under  act  of 
July  12.  1876. 

Part ;  rt^nidup  $64.80, 
(172.)  Under  act  ol" 
Jnlv  12,  1876.    Land 


268 
S69 

970 
271 
379 
273 
274 


275 
376 

277 


278 

279 

280- 

281 

289 

283 
284 

285 


gvaul  voaA. 


\ 
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9 

*^ 

9 

O 

U 

V4 

O 

u 

• 

^ 

1 

a 

5 

9 

M 

^ 

2d6 


287 


2d9 


290 
i91 
292 


^3 
294 

295 


^96 
■297 
298 

299 

300 
301 
302 

303 
304 
305 
306 

307 
308 


310 


311 


25 


Ala...  17003  |l700;i 


Ohio 


286     Ala.. 


Termiui. 


Corporate    title   of    company 
carryiuji  the  mail. 


Montgomery,  Eufaulu   Montgomery  and  Eafaula 


S, 

9 

O 


o 


bc 

9 


MUes. 
81.24 


5- 

>  t 


Pou 


N.C.. 


N.J  .. 
Ohio . 
Ky  .. 
Ind  .. 
Ga.. . 


6a.. 
S.C. 
lU  .. 

Ga.. 


I 
Blanche»ter,      HllU-     Marietta  and  Ciocinnati, 
borough. 

Weatern,  of  Alabama 


9019  121017 
17002    17002     Montgomery,  Selma.. 


13010   1:J010  I  Raleigh,  Cameron.... 


14006 


21 

50 


Raleigh  and  AugUHta  Air  Line  ,    58.  78 


2113     7021 
D039  ;  21035 


1 4006     Florence,  Cheraw . . . . 
Elmer,  Salem , 


Cheraw  and  Darlington 


•20013 
'22011 
15009 


15018 
14009 
23029 

6146 


20013 
2-2011 
15009 


HI  ...    23054 
Pa....    2461 


N.C  .. 

Ala... 
Pa... 
Pa... 

Ala... 

Ohio . . 


Ill . . .   2:«):w 


5213 

6611 

2494 

2489 

17005 

9010 


309     Pa 


N.  r. 


N.  Y. 


312     Fla 


249.'>'i 
1802 


1W()3 
1600.)    m;oo3 


15018 
14009 


i:i022 


Yonngstown,  Cross 
Cut. 

Anchorage,  Shelby- 
Tille. 

Cambridge  City,  Co- 
lumbus. 

Dupout,  Bainbridge.. 


Thomasville,  Albany 


Anderson  C.  H.,  Wal- 
haila. 

White  Heath,  Dwa- 
tur. 


40.88 


West  Jersey 16.  60 

Pittsburgh,  Fort  Wayne  and  I  22.8 

Chicago.  ' 

Shelby j  19 

JefiVirsonville,     Madison    and  68 

Iiidiana{K>lis. 

Atlantic  and  Gulf '  106.37 


Atlantic  and  Gulf 


Greenville  and  Columbia 


Indianapolis,  Bloomington  and 
Western. 


8061 
13009 

17011 


17005 


21009 


Griffin,  Carroll  ton  ...    Savannah,  Griffin  and   North 

I      Alabama. 

Chicago,  Byron Chicago  and  Pacific 


Towanda,  Bemice . 


58.91 
35.06 
32.35 

59.86 

92.75 
29.32 


t 


.    Sullivan  and    Eric  Coal    and 
Railroad  Com  pan  v.  i 

Charlotte,  StatesvlUe    Atlantic,  Tennessee  and  Ohio. .     49. 38 


Gainesville.   Gaines-  |  Mobile  and  Ohio 

ville  Jnnction.  j 

Reeling.  SUtington . .  Philadelphia  and  Reading,  (h>s- 

I  sees  Berks  County  Railroad.) 

Hollidaysburgh,  Roy- ,  Pennsylvania 

er.                          *    I 
Moscow,  Somerville . .  \  Memphis  and  Charleston 


Oneida  Mills,  Carroll-  Ohio  and  Toledo 

ton.  I 

McLeansboro',  Shaw-  Saint  Louis  and  Sontheastern . . 

neetown. 


Larabee's,  Clermont.    McKean  and 


alo. 


Quaker  Street,  Sche-     Delaware  and  Hudson  Canal 
nectady.  Company. 


22 

43. 32 
21.25 
14.5 

12 
41.25 


Nineveh     Jnnction do 

Jefferson  Junrtiou. 
Pensacola,    Whiting     Pensacola  and  LouiHville 

Junction. 


23.3 
15 

21 
44.05 
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Su«,  &C.,  of  mail- 
e«r  or  apart- 
mcDt. 


M 
it 

St 

s. 


Fittandinehei. 

9iby6.6,f.fM8.1 


71* 


s. 


p.* 

P4 


l)ie.;Do  r.A I  1:2 


Hby8.8,f.fMa.l 


U.2by9,f.f.,  8,1 


10.* by 6.6;  nor. a 

9.<  by  8.10,   flx- 
tares,  8.1. 
li  bv  5,  fixcares, 

nby6,££:,a.l.. 

lHT7.(a7.,)tf., 


libye,f.f,al. 


»by8,tf. 


SbyffQTDltare, 


Wbyi6,(:f.,a.l. 

«WbylO,£f.,s.l. 
i3bl7J,flitaw», 
»bi'8,U,8.1.... 

•bic;  nor. a... 
Wby5.2,flf.,».l. 

^c.;nor.a 

1"  b.  c ;  no  r.  a. . . 


^  bj  10 ;  DO  r.  A. . 

Wby«.«.f.f.,«*l 


tarM,a.L 
■ospt 


7bj7,«.l 

7Jbj  7,  ££.,•.!... 


6 


l3byUtf.,a.l.     6 


12 

6 

13 

6 
7 


6 
6 

6 

6 
6 
6 

7 

C 

9.8* 

7 

6 
6 

6 
« 

6 
13 


DoUm. 
45  90 


45  90 
45  00 

45  00 

45  00 
45  00 
45  00 
45  00 
45  00 
45  00 


7   45  00 


45  00 
45  00 

45  00 

45  00 
45  00 
45  00 

45  00 
45  00 
45  00 
45  00 

45  00 
45  00 


45  00 
45  00 

45  00 
43  30 


a  « 


DoOg. 
50  00 


81  00 
54  00 

53  00 

53  00 
60  24 
53  00 
51  00 
40  00 
58  00 


62  00 


40  00 


40  00 


30  00 


40  00 
50  00 


30  00 

41  66 
50  00 


50  00 


-a 

a 

s 

i 

o 
S 


Dolls. 
3, 728  91 


963  90 
2,250  00 

2,643  10 

1,839  60 
747  00 

1,026  00 
855  00 

3,060  00 

4,  786  65 

2,650  95 
1, 577  70 
1,  455  75 

3,693  70 


3,322  10 
990  00 


652  50 

540  00 
1,856  35 


1,902  96 


«  a 


& 


i 


B  S 

aa 


i 


so 

&  o  o 

Isa 


DoOa. 

4,062  00 


July    1,1876 


1,701  00  July    1 
2, 700  00  July    1 


3, 076  34 


July    1 


2, 166  64  July    1 
999  9S  July    1 


1,208  40 

969  00 

2,720  00 

6, 175  84 

3, 768  91- 
1,  360  00 
1,294  00 

1,830  00 


1, 940  40 


1,100  00 


435  00 

500  00 
3.062  50 


3,303  50 


July  1 

July  1 

July  1 

July  1 

July  1 

July  1 

July  1 

July  1 

July  1 

July  1 

July  1 

July  1 

Oct  1 

July  1 

July  1 

July  1 

July  1 

Aug.  16, 

Mar.  15, 

Mar.  15, 

July  1 


1876 
1876 

1876 

1876 
1876 
1876 
1876 
1876 
1876 


1876 
1876 
1874 

1875 

1875 
1873 
1875 

1873 

1874 
1874 
1876 

1876 
1875 

1875 
1875 

1875 
1676 


Remarkfl. 


49  (lays.  18  from  Mar. 
15  and  30  from  May 
15,1876.  Underact 
of  July  12,  1876. 

Under  act  of  July  12, 
1876. 

45  days,  15  from  Mar. 
15  and  30  from  May 
15,  1876.  Under  act 
of  July  12,  1876. 

Wj^ight  to  San  ford, 
45.78  miles.  13  miles 
formerly  at  |50. 

Under  act  of  July  12, 
1876. 

In  Mar..  1876.  Under 
act  of  July  12,  1876. 

Under  act  of  Julj- 12, 
1876. 

...do 


...do 


Branch ;  main  route 
$118.80,  (88.)  .11 
mile  decrease.  Un- 
der act  of  July  12, 
1876. 

1.88  miles  decrease. 
Under  act  of  July 
12,  1876. 

1.06  miles  increase. 
U  nder  act  of  July 
12, 1876. 

Branch ;  main  route 
$50,  (256.)  In  Nov., 
1875.  Ordered  Dec, 
1875. 

In  Deo.,  1875.  1.14 
miles  diMsrease.  Or- 
dered Feb.,  1876. 

In  Jan.,  1876.  New  ; 
ordered  Mar.,  1876. 

New ;  ordered  July, 
1876. 

In  Oct.,  1875.  .87 
mile  increase.  Or- 
dered Deo.,  1875. 

In  October,  1875.  Or- 
dered Nov.,  1875. 

In  Au)(.,  1875.  New ; 
ordered  Oct.,  1875. 

In  Aug.,  1875.  New ; 
ordered  Oct.,  1875. 

Branch;  main  route 
199,  (108.)  Under 
act  of  July  12, 1876. 

Under  act  of  July  18, 
1876. 

Branch ;  main  route 
984.(135.)  In  Mar., 

1875.  Reported  Oc- 
tober, 1875.  Order- 
ed Oct..  1875. 

New ;  ordered  May, 
1876. 

60  days,  in  May  and 
Aug.,  1875.  New ; 
ordered  Nov.,  1875w 

In  May,  1875.  New  ; 
ordered  Nov.,  1875. 

.05  m.  increase.  Un- 
der act  of  July  13, 

1876.  Land-grant 
road. 


O 


286 


287 

9SQ 


289 


290 
291 
292 
293 
294 
295 


296 
297 
398 

399 

300 
301 
303 

303 
304 
305 
306 

307 
308 


30» 
310 

311 
312. 
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'2 

o 


313 
314 
315 
316 

317 

318 


319 
320 

331 
332 


323 
334 


326 
327 
828 


329 
330 
331 
332 

333 
334 
335 

336 
33? 


cc 


Ind . . . 
Tenn. 
Ky... 
Ala... 

S.C... 

Ky  .  .. 

Ohio . . 
Ala . . . 

Ohio . . 
Ala... 


N.J 

Ala. 


335     Misa 


Minn. 
N.J  . 
Ga. .. 

Pa... 
Ala . . 
Pa... 
Md.. 

Miss. 
Ohio. 
Ala.. 

Ga... 
lod.. 


5 

s 


o 

Pi 

a 

a 


b 
9 

a  * 


?5 


Termini. 


Corporate  title  of  company 
carrying  the  mail. 


•22032  p22033  |  Frankfort,  Kokomo.. 

I 

19011    19011  I  KnoxriUe,  CaryriUe. 


Frankfort  and  Kokomo. . 

KnoxviUe  and  Ohio 

Loaisville  and  Nashville 


•20006  ,90006  j  Bard st own  Junction, 

Bsrdstown.  ' 

17017    17017  ,  Selma,  Pine  Apple. ..    Selnia  and  Gulf 


14003   14003     Kingsville,  Camden..    South  Carolina 


20007  20007     Richmond  Junction, 
!      Fish  Point. 


9054 
17016 


9040 


LoaiKville  and  Nashville 


21050 
1701C 


21036 


Athens,  Scott's  Land-    Marietta  and  Cincinnati 

ing. 
Opelika,Goodwater..^  Savannah  and  Memphis. 


Lofi:ansport.     N  e  w 
Straitsville. 


17008    nooy     Columbus,  Troy  .. 


2116 
6617 


Columbus  and  Hocking  Valley 


Mobile  and  Girard. 


17017 


7009  IPOOO 

26017 
2130 
6013  15013 


2485 

6614  117014 

2498  j 

3519  


7007 

9042 

17021 

15017 
22033 


18007 
21038 
17021 

15017 


Greensburgh  Station, 

New  Brunswick. 
Selma,  Pine  Apple. .. 


Duraut,  Kosciusko. . . 


Mankato,  Wells. 


New   Bridge,  Stony 

Point. 
Cochran,     Ilawkins- 

ville. 


Mechani  c  s  b  u  r  g  h, 

Dillnburgh. 
Opelika,  Buffalo 


Oxford,  Groshen, 


Lake  Koland,  "West- 
ern Maryland  Kail- 
road  Junction. 

Muldon,  Aberdeen... 

Newark,  Shawnee  . . . 
Eufaula,  Claj'ton 


Fort  Vallej',  Perry. . 

Kockport,   Hunting- 
burg. 


Pennsylvania... 
Selma  and  Gulf. 


Now  Orleans,  Saint  Louis  and 
Chicago,  (operating  Missis- 
sippi Central.) 

Central,  of  Minnesota 


New  Jersey  and  New  York. . 
Macon  and  Brunswick 


Cumberland  Talley 

East  Alabama  and  Cincinnati. . 

Peach  Bottom 

Northern  Central 


Mobile  and  Ohio. 


Newark,  Somerset  and  Straits- 

ville. 
Vicksburgh  and  Brunswick.... 


Southwestern 


Cincinnati.      Rockport      and 
Southwestern. 


p 


5 
3 


-7,  c 


U  a 


MiUs. 
25.5 

38.94 

17.3 

43,19 

39.25 

33.5 


Pou 


37 
59.65 

13.02 
90 


29.13 
43.19 

21.57 

41.06 
27.18 
10 


8.85 
22.50 
16.75 

a5 

9 
44.045 
33.5 

ia33 
3L03 
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Size,  &c,  of  mail- 
car  or  apart- 
meot. 


Ft(tmdineh€M. 
10.10  by  T.2,  f.  f., 

iL 
6.2bT3,fixture«, 

iL' 
b.c.;nor.a 


;.3by6,tf.,Jl.. 


is  cbarj^e  of  cod- 
dudor. 


b.e. 


J        l«by5».6,(:f^8.1. 
?.Hy7,f.£:,a.l.. 

i>l>.c;nor.a... 
»by7,f.f -1... 


iab.c.;nor.a... 
'Hy  e.  fixtorea, 

^c.;nor.a 

bc.;nor.a 

i»r.» 

•«Wboxinb.c. 
^»7iff.,al  ... 

•^c-iDora 

inb.c;  nor. a... 

iniic;  nor. a... 
Hby9,f.f.,8.1... 
Jbjial 


cloiet  3  by  4  ;  no 

r.  a. 
10  by  6;  iacbarf^e 

or  oood  actor. 


• 

M 

hi 

I 

B§ 

DoOm. 

12 

43  20 

6 

40  50 

7 

40  50 

4 

40  50 

6 

40  50 

6 

40  50 

6 

40  50 

e 

40  50 

15* 

40  50 

6 

40  32 

6 

40  00 

4 

40  00 

6 

40  00 

6 

40  00 

6 

40  00 

6 

40  00 

6 

40  00 

6 

40  00 

6 

40  00 

6 

40  00 

14 

40  00 

H* 

36  00 

6 

36  00 

6 

36  00 

6 

35  00 

Dolls. 
40  00 

40  00 

40  00 

40  00 

50  00 

54  00 


50  00 
50  00 

40  00 
50  00 


50  00 


50  00 


39  00 


50  00 
75  00 
50  00 

59  00 


P 

a 
a 

d 


s 

o 

a 


DoWt. 
1, 101  60 

1, 577  07 

700  65 

1. 749  20 

1,589  63 

1,356  75 

1, 198  50 
2,415  83 

527  31 
3,628  80 


1,727  60i 


400  00 


90O  00 


360  00 

1,585  62 

810  00 

479  52 


ir 
I 


a  a 


o 


^u 


Remarks. 


«  a  c 
«  s  « 

-sss 
ft 


DolU. 

1,020  00  July  1,1876 

1, 557  60|  July  1, 1876 

692  00  July  1, 1876 

1, 727  60  Jnly  1. 1876 


1.897  50 


Under  act  of  July  12, 

1876. 
. . .  do 


July    1,1876 


1, 809  00  July    1, 1876 


1, 850  00  Jnly    1, 1876 
2, 858  80  July    1. 1876 


520  80 


July    1,1876 


4, 500  00  July    1, 1876 


2,159  50 


500  00 


675  00 


450  00 
3, 303  37 
1,125  00 

666  00 


Mar.  1,1875 

Jnly  1,1875 

Oct  1, 1874 

Mar.  1,1875 

Nov.  1,1875 

Jnly  1,1875 

Dec.  16,1873 

July  1,1875 

Apr.  15, 1875 

Jan.  1, 187f 

Jttly  1,1873 

Jnly  1,1876 

July  1,1876 

July  1,1876 

Oct  1, 1875 


.do 


48  days,  18  from  Mar. 
15  and  30  from  May 
15,1876.  Underact 
of  July  12, 1876. 

Branch :  main  route 
103,  (177.)  1.3  m. 
increase.  Undwr 
act  of  July  12, 1876. 

Main  route  ;  part ; 
res.  169:10,  (154;) 
branch  #54.90,  C214.) 
Under  act  of  July 
12, 1876. 

Under  act  of  July  12, 
1876. 

12.37  miles  formerly 
at  #40.  In  March, 
1876.  Under  act  of 
July  12,  1876. 

Branch ;  main  route 
$62.10,(182.)  Under 
actof  Julv  12,1876. 

49  days,  19  from  Mar. 
15  and  :fl)  from  May 
15,1876.  7  trips  from 
Aug.  1, 1876.  Under 
act  of  July  12, 1876. 
Land-};rant  road. 

In  Oct,  1875.    New  ; 

ordered  Fob.,  1876. 
In  Oct,  1875.    Under 

contract  to  June  30, 

1875.  Ordered  Dec, 

1875. 
In  Oct,  1875.    New; 

ordered  Dec.,  1875. 

In  Oct.  1875.    New ; 
ordered  Jan.,  1876. 

In  Mar.,  1876.  New; 
ordered  May,  1876. 

In  Oct,  1875.  Br'ch ; 
main  route  $65,  (170.) 
Under  contract  to 
June  30.  1875.  Or- 
dered Dec,  1875. 

In  Aug.,  1875.   New; 
ordered  Feb.,  1876. 

In  Oct,  187.").   Order- 
ed Dec,  1875. 

In  Jan.,  1876.    New  ; 
ordered  Mar.,  1876. 

New ;  ordered  June, 
1876. 

In  Oct.,  1875.  Order- 

ed  Nov.,  187.^ 
Under  act  of  July  12, 

1876. 

50  days,  20  from  Mar. 
15  and  30  from  May 
15, 1876.  Under  act 
of  July  12, 1876. 

Under  act  of  July  12, 

1876. 
New ;  ordered  May, 

1876. 


u 

O 


313 
314 
315 
316 

317 

318 

319 
320 

321 
322 


323 
324 

325 

326 
327 
328 


329 
330 
331 
332 

333 
334 
335 

336 
337 
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F. — Table  showing  the  re-adjustinent  of  the  rates  of  pay  per  mile  on  railroad- 


u 

o 


338 

339 
340 
341 
342 
343 
344 
345 


9 

3 

C/3 


Kan8 

Mo  ... 
Ga.... 
Ark.. 
Ky... 
Pa ... . 
Ark  .. 
Fla . . . 


346 


La. . 


S 

a 
o 
u 


J8 

a 

d 


3.T014 


e| 


.M031 

15034  15024 
7525/120003 
9605   20001 

,  2499    

7645  r  29004 

16002   16002 


Termini. 


Corporate  title  of  company 
carrying  the  mail. 


Fort  Scott,  Memphis 

Saint     LooiB,     Nor* 

mandy. 
Colambaa,  Hamilton . 

Chicot,  Pine  Bluff.... 

Ashland,  Coalton  . . . . 

Pittsbnrgh,      Castle 

Shannon. 
Chicot,  Monticello  . . . 

Taliabassee,      Saint 
Mark's. 


8003   :W005 


Fort  Soott,  Soathwestem  and 
Memphis. 

West  End  Narrow  Oaoge 

North  and  South 

Texas,  Mississippi  River  and 

Northwestern. 
Lexington  and  Big  Sandy 

Pittsbnrgh  and  Castle  Shanoon 

Texas,  Mlssissip^  River  and' 

Northwestern. 
Jacksonville,    Pensaoola   and 

Mobile. 


Baton  Rouge,  Livonia  Baton  Rouge,  Orosse  T6te  and 

I      Opelousas. 


2 

a 

s 

•** 

O 
« 


MxUt. 
6.52 


10.53 
23.51 

78.78 
11 
7 

44.28 
21.89 


Pounds. 

32  1 18 


28 


27 
38 

40 
34 
15 
57 
17 


15 
15 
12 
IS 
18 
5 
16 


10     10 


Exc«98  of  present  over  former  amount  of  annual  pay,  by  re-ac^nstment 

Amount  or  reductions  made  under  act  of  July  19, 1876,  on  re-aiUnsted  routes  in  this  table,  ir 
on  and  after  July  1, 1876 

Excess,  apart  f^om  reductions  made  under  act  of  July  12, 1876 
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15S 


t«  States  in  which  the  oontract'term  expired  June  30, 1876,  #o. — Continaed. 


u 

u 

•a 

•s 

^■ii 

• 

Pk 

&a 

9 

a 

•*» 

SS 

S\z«,ltc.,ofmail- 

1 

mile 
num. 

s 

amoni 
al  pay 

f¥ 

e&r  Of  apart- 

h 

dD 

u. 

2S 

Remarks. 

■i         ment. 

Pay  per 
an 

Former 
milepe 

o        • 

a 

Former 
aunn 

^  a  a 

£    £    « 

laa 

o 

futand  inches. 

DoOs. 

DoOs. 

Dolls, 

Dolls. 

iabic 

6 

35  00 

July    1,1875 

In  March,  1876.    $100 
m.  m.  New;  ordered 

33B 

April,  1876. 
In  May,  1876.    New  ; 

ordered  Sept.,  1876. 
Under  act  oi  July  12, 

m      ubic:  nolr.  a  .. 

6 

35  00 

Jan.     1, 1876 

XVf 

1     ' 

f       16by7;  nor. a  .. 

6 

31  50 

45  00 

740  57 

1, 057  95 

July    1,1876 

340 

1876. 

«by«,f.f.,8.L.. 

3 

30  0( 

45  00 

2,183  40 

3, 275  10  July    1, 1875 

In  March,  1875.     Or- 

341 

dered  Jan.,  1876. 

locked  box;     no 

6 

30  00 

29  54 

330  00 

324  94 

July    1,1874 

In  April,  1875.     Or- 

342 

r.  a. 

dered  Oct.,  1875. 

aor.a 

6 

30  00 

Apr.    1,1875 

New;  ordered  Sept.. 
1876. 

343 



BO  r.  t 

9 

ao  00 

40  00 

8S5  60 

1,771  20  .Tnlr     1.1875 

In  March,  1875.     Or 
dered  Jan.,  1876. 

344 

„  — ^      ,   — 

B0  apt ;  in  eharge 

3 

20  00 

30  00 

437  80 

656  70'  July    1, 1875 

60  days,  (  from  Nov. 
15, 1875,  uid  reeidiu' 

345 

of  contactor. 

from   Jan.   1,   1876 

Branch ;  main  route 

#80.  (132.)    Ordered 
Feb.,  1876. 

Is  paaaenger  car 

3 

30  CO 

12  86 

560  00 

360  08  July    1, 1875 

In  Sept,  1875.      Or- 
dered Dec.,  1875. 

346 

4,  999, 280  67 

4, 963, 152  70 

4,  963, 152  70 

36,127  97 

caae  of  re-adjnstn 

lenttt 

taking 

;  effect 

170,  430  52 

206,558  49 

THOS.  J.  BRADY, 
Second  Assistant  Poetmaster-OeneraL 
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Index  to  Table  R 


Title. 


Adirondack , 

Alabama  Central '  1  cH 

Do I  199 

Arkausas  Valley 190 

Ashburnhani I  271 

Atchison  and  Nebraska {  141 

Atchison,  Topoka  and  Santa  F6.:  137 
Atlanta  and  Kichmond  Air  Lino.  I  l'2rf 
Atlantic  and  Great  Western .. . 

Do , 

Do 

Do 

Atlantic  and  Gnlf 

Do 


Title. 


o 

1. 

•*! 

§£ 

o 

;2: 

I 

J 


Do. 
i)o. 
Do. 
Do. 


Atlantic  and  North  Carolina . 

Atlantio  and  West  Point 

Atlantic,  TenneMsee  and  Ohio 

Baltimore  and  Ohio 

Do 


Do. 
Do. 
Do. 
Do. 


Do. 
Do  . 
Do. 
Do. 


.(lessees  Sandnsky, 
Mansfield  and  Newark) 


li:r 
1:^0; 

18G 

88. 

1H4 

198 

295 

29fi 

2-24 

61 

302 

10 

14 

17 

23 

27 


30 

49 

114 

145 


.  (operating  Baltimore, 
Pittoburgh  and  Chi- 
cago R.  R.) 35 

Do do 46 

Baltimore  and  Potomac , 11 

Do 16 

Bath  and  Hamraondsport 25^ 

Baton  Kouge,  Grosse  T6t0  and 

Opelonsas 346 

BeirsGap 276 

BerksCounty.  (See  Philadelphia 

and  Reading.) 
Boston    and    Albany,    (lessees 

North  Bloom  field  ll.  R.) 260 

Breakwater  and  Frankt'ord 242 

Buffalo  and  Jamestown 179 

Cairo  and  Saint  Louis 209 

Carolina  Central l277 

Cayuga 183 

Central,  of  Minnesota 326 

Central,  of  New  Jersey 69 

Do 1.58 

Central  Ohio 28 

Do 112 

Central  Pacific 18 

Central  Railroad  and  Banking 

Company 123 

Do 155 

Do 162 

Charlotte. Columbia  and  Augusta  101 

Cheraw  and  Darlington j227 

Do l290 

Chicago  and  Canada  Southern  . .  251 

109 
300 
254 
50 
110 
134 

215 

243 

245 

59 

75 


Chicago  and  Iowa 

Chicago  and  Pacific 

Chicago  and  Paducah 

Chicago,  Burlington  and  Quincy. 

Do!!!!!;!*JJi;!!l!!!!'"*" 

Chicago,  Cincinnati  and  Louis- 
ville   

Chicago, Rock  Island  and  Pacific. 

Chippewa  FalU  and  Western 

Cincinnati,  Hamilton  and  Dayton 
Do 


1804 
17009 
17009 
3800.') 
75:<j 
3;«)09! 
:i30l3 
15001 ! 
900(i| 
903tj 
900t)l 
9041  i 
6008| 
15009 
6016 
COO? 
15009 
15018 
i:«)05 
15003 
5213 
3503 
3503 
3504 
3504 
12002 

9011 
9011 
0011 
9011 


9051 
9051 
3514 
3514 
1610 

8003 
2492 


755 

3406 

1290 

23053 

i:i003 

1  1284 

26017 

2101 

2258 

i  9001 

i  9001 

146001 

i 15012 

15010 

15005 

,13007 

5608 

14006 

24036 

11913 

2;I054 

23043 

2J010 

,27011 

27011 

122014 

27016 

25026 

9030 

9030 


17009 
17009 


Cincinnati,  Hamilton    and   In- 
dianapolis   202 

Cincinnati,  La  Fayette  and  Chi- 


9028 


15001 
21005 
21034 
21005 
21037 
15009 
15009 
15019 
15009 
15009 
15018 
13005 
15003 
13009 


10003 
10003  1 


21U19 


30005 


15012 
15010 
15005 
13007 
14006 
14006 


23036 


22015 


7001 
7003  ! 
21001 
21001 


31026 
21026 


ca^o r 

Cincinnati,  Richmond  and  Chi- 
cago   

Cincinnati,  Roi*kport  and  South- 
western   

Cincinnati,  Sandusky  and  Cleve- 
land   .* , 

Do 

Cleveland  and  Pittsburgh 

^Jo'/^'^'^v/////^'.'.'.'.'.'.'. 

Cleveland,  ColumbnSj  Cincin- 
nati and  Indianapolis 

Do 

Do 

Cleveland.  Tuscarawas  Valley 

and    Wheeling,    (late     Lake 

Shore  and  Tuscarawas  Valley) 

Columbus  and  Hocking  Valley. 

Do 

(Columbus  and  Xenia 21 

(Columbus,  Chicago  and  Indiana  ' 

Central '  25 

Consolidated      European      and  I 
North  American 119 


37   22028 
129  !  9029 


337   22033 


122 

232 

90 

91 

221 

32 
54 

116 


163 
1h2 
321 


9013 
9037 
90113 
9003 
9009 

9046 
9018 
9015 


9045 
9040 
9010 
9016 


Do 


Fort  Wayne,  Mnncie  and  Cin- 
cinnati   /. 

Frankfort  and  Eokomo 

Galena  and  Soathern  Wisconsin 

Georgia 

Do 

Do 


21( 


21( 
2U 
21( 
21( 
211 

211 
2li 
211 


2l( 
2lt 
Sll 
211 


9017  I  Sit 


244 
2485 
9«W7 
9026 


Cumberland  Valley 329 

Dayt-on  and  Michigan 95 

Dayton  and  Union |278 

Delaware   and    Hudson    Canal 

Company ;  58     1223 

Do I  62     1221 

Do.^ 64      1224 

Do I  80      1220 

Do 99      1224 

Do 103     1245 

Do 106     1224 

Do Il42     1224 

Do 234      1223 

Do 310  '  1802 

Do 311  :  1803 

Delaware,    Lackawanna   a  n  d  i 

Western 97   2122 

Detroit  Eel  River  and  Illinois  ..{  219  220^6 
East  Alabama  and  Cincinnati...'  3:30  6614 
Eastern  Ohio.    (See  W.  H.  and 

C.  B.  Stevens.) 
East  Tenneasee,  Virginia  and 

and  Georgia 53:i9002 

Do I    78119002 

Emmittsbargh 268]  3520 

Erie 20   1201 

Do 79   1208 

Erie  and  Pittsburgh 82  2445 

£  vansville  and  Ci-awfordsville . .  Ill  .22012 
Evansville,   Terre   Haute   and  ' 

Chicago t  222-22023 

Fall  River 270     754 

Flushing,  North  Side  and  Cen-  | 

tral 204   1206 

Do 25»    1296 

Do 257.  1296 

Fort  Scott,   Southeastern    and 

Memphis 338  33014 

Fort  Wayne,  Jackson  and  Sagi-  ! 
naw I  157 


211 
Sli 


7 

22 
17 


ig 

19 


9: 


2400S 
240  24008 

22622019 
31322032 
26125025 
68  6001 
7015004 
176,  6006 


23 

ii 
II 
i; 
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Index  to  Table  F— Continued. 


Title. 


Gtwyia 

Onrnd  Rapidn  aod  Indiana 

Gre«Drille  and  Colombia 

Ito 

Do 

Do 

D.) 

Haonibal  and  Saint  Jmeph  .... 

Boattonand  Texas  Central 

D.) 

Do 

niioois  Midland 

iDdiaoapoliA  and  Saint  Lonia  . .. 
iDdi&napolis  and  Yincennes  . . . 
bdiaoapolia,  Bloomiugtou  and 

W«t«m 

Do 

iDdianapolls,  Cincinnati  and  La 

Favetie.-.-- 

'DO.....T 

lodiaaapoliii,  Peru  and  Chicago 
JackaoDviUe,  Penaacolaand  Mo- 
bile  


Do. 


Jf^ffmwDville,  Madison  and  In- 
dumapolia 

Do 

Do 

Kinl  Conn  ty 

Kentoeky  Cfentral 

Do 

KaoxTilleand  Ohio , 

Uke  Erie  and  Loaiaville 

Like  Shore  and  Michigan  South* 
era 

Do , 


Do. 
Do. 
Do. 
Do. 
Do. 


Uxinrton  and  Big  Sandy 

Little  Bock  and  ^ri  Smith 

L^«pon,  CrawfordsTllIe  and 

&wthweat«m 

LoBf  Island 

Do 

LwMTille  and  Nashville , 

Do 

Do 

Do 

Do .'.'     ; .  .. 

Do .     ' 

Do 

Do....      

Do 

Do ;'':;:*;;:;:;;*: 

Do  .. 
^"'•ville,  Cincinnati  and  Lex- 

IDgtOQ . 

Do.;; 

Do... 

Do... 

Do... 

LonUrille,  New  Albany  and  Chi*' 
cafo ^ 

Lcmjsville,  piducah  'and  South' ' 

»'»tcrn , 

McEcaoand  Buffalo 

ItacoB  and  Brunswick 

Do 

Do 

¥««»  and  Western 

Jfanetto  sad  Cincinnati 

Do 

Do 

Bo 

Do 


an  15007 


196 
199 

2651 
267 


2-20.20 
5602 
14001 
5602 
5603 
2J>7!  14009 
107,28030 
84  8503 
117,  8505 
138    857  7fl 


•2  ® 
la 

s  o 
JZ5 


15007 
220-21 
14001 
14001 
140U1 
14001 
14009 


31003 
310U4 
31005 


57  2;J028 

....... 

207|2200l 

22001 

256 

230-29 

298  2J029 

i 

33 

2-2003 

2-2003 

34  2-2005 

22005 

146  2-2004 

22004 

132 16002 

16002 

34516002 

16002 

8J 

2-2007 

22007 

313 

•2-2006 

22006 

29422011 

2-2011 

238 

3513 

10012 

100 

20002 

30002 

185 

20002 

30002 

314 

19011 

19011 

381 

9024 

210-20 

2 

1241 

3 

1241 

4 

6 

9008 

21007 

7 

1241 

8 

9049 

31045 

47 

1241 

48 

1241 

342 

9605 

36661 

124  29005 



282 

•23027 

32038 

153 

1234 

2-23 

18C6 

29 

20005 

20005 

41  20008 

20008 

4219009 

19009 

43  19010 

19010 

74 

19010 

19010 

92 

19006 

19006 

104 

19006 

19006 

154  20007 

20007 

21420007 

20007 

315-20006 

20006 

31820007 

20007 

45  20004 

20004 

55 

20018 

20018 

133 

20003 

20003 

241 

9796a 

20013 

279  20017 

20017 

167  22008 

22008 

160 

20011 

30011 

309 

2495a 

170 

6012 

15013 

187 

15013 

15013 

328 

6013 

15013 

98 

6011 

15012 

31 

9033 

21028 

136 

9030 

21018 

175 

9053 

31049 

287 

9019 

81017 

319 

9054 

31050 

Title. 


Maryland  and  Delaware 

Maysville  aod  Lexington 

Me'niph  is  and  Charleston 

Do 

MissisHippi  and  Tennessee 

Do 

Mi8.si8sippi  Central.    (See  New 
Orleans,  Saint  Louis  and  Chi- 
cago.) 
Missouri,  Kansas  and  Texas 

Do 

Mobile  and  Girard 

Mobile  and  Montgomery 

Mobile  and  Ohio 

Do 

Do 

Do 

Do 

Montgomery  and  Eiifania 

Montpelier  and  Wells  River 

Morris  and  Essex 

Do 

Nashville  and  Chattanooga 

Do 

Newark  and  Bloomfleld 

Newark,  Somerset  and  Straits- 

ville 

Newcastle  and  Fran^jklin 

New  Jersey  and  New  York 

New  Orleans,  Mobile  and  Texan. 
New  Orleans,  Saint  Louis  and 

Chicago 

Do.,     (operating    Mississippi 

Central) 

Newport  and  Wickford  Railroad 

and  Steamboat  Company 

New  York  Central  and  Hudson 
River 

Do 

Do 

Do 

Northeastern 

Do 

North  and  South 

Northern  Central 

Do 

North  Pacific  Coast 

Northwestern  North  Carolina. . . 
Ohio  and  Mississippi 

Do 

Ohio  and  Toledo 

Oregon  Central 

Painesville  and  Youngstown 

Paris  and  Danville 

Peach  Bottom .- 

Do 

Pennsborough  and  Harrisville. . . 
Pennsylvania 

Do .  V.V.V.'.'.V.V.V.V.V  ['.'.'.'.'. 

Do 

Do 

Do 

Do.... 

Pennsylvania  Co 

Peusacola  and  Louisville 

Peoria,    Pekin    and   Jackson- 
ville  ^ 

Philadelphia  and  Reading,  (les- 
sees Berks  County  Railroad)  . . 
Pittsburgh  and  Castle  Shannon. 
Pittsburgh,  Cincinnati  and  Saint 
Louis 


b 

o 


c 

(-  9 

.£  S 

H£ 

0 


« 


218'  3403 
194  20016 
108  17005 
306  17005 
16918002 
1711  7002 


52  2^11 

56-28014 

322  17008 

m  17012 


127 
201 


Do 

Do. 

Do 

Do 

Do, 


7004 
18004 
249  7004 
303  6611 

333  7()07 
286  17003 
15-2  5-28 

8ll  2106 
192  2106 

7319004 
13519007 
253|  2124 

334  9042 
264  2500 
3-27  2120 

77  17013 

6518001 
325  7009 
200|  825 


1  1217 

41  1211 

711  1211 


233 
76 
94 


1811 

14005 

5607 

340  15024 

85  1255 

.332  3519 

255  46016 

237  13012 

40-2-2U10 

93,'2-2018 

307,  9010 

263  44002 


284 
231 
2,59 
.331 


9050 

23050 

2496 

2498 


2721-2005 


5 

9 

12 

118 


2103 
2401 
2401 
2103 
275i  2493 
305  2489 
323!  2118 
168i  9047 
31216003 

I   • 
193  23038 

^4  3494 
343  2499 

131  9036 

19  9031 

14722009 

1592-2013 


9503 
20016 
17005 
17005 
18002 
18002 


17008 
17012 
18004 
1H004 
1^04 
171)11 
18O07 
17003 

7013 

16664 
19007 


21038 

{7613 
18001 
18009 


14005 
14005 
15024 


13013 
32010 
22019 
21009 

21646 

809*4 


7004 
8001 


21043 
16003 


203 
208 


9012 
9033 


21032 
21027 
22009 
2-2014 
21011 
31039 
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Title. 

Order. 

Numt>er   of 
route. 

5z5 

Title. 

• 

t 

0 

164 
173 
174 

9rj 

336 
969 
301 

Number    of 
route. 

u 

1 

3 
a 

Pittsburgh,  Cincinnati  and  Saint 
liOnis 

29017 
21030 

21635 
14010 
13010 
13001 
8031 

13664 
13004 
11008 

19668* 
20010 

14664 
17016 

15029 
11015 
17017  1 
17017 
17010  I 
17010 
90013  \ 

17664 
14003 
14003 
14003 
14003 

i 

Southwestern 

15011 
15016 
15016 

1M 

92523016 
936   9034 

38'  9009 

Do 

\ll 

Do 

Do 

LW 

PittsbarKb,  Fort   Wayne    and 
Chicago 

Do 

608.-^  1  \% 

Do 

15017     15C 

Do 

44 

51 
66 
105 
22j^ 
292 
23.1 

9002 
90O2 
2429 
3139 
90:» 
9039 
14010 

Stevens,  W.  H.  and  C.  B., proprie- 
tors Eastern  Ohio  Railroad 

Sullivan  and  Erie  Coal  and  Rail- 
road Company 

Terre  Haute  and  Indianapolia.. . 
Do  

Do 

9052  ;  91C 

Do 

1 

Do 

2461  1    M 

Do... 

32 '22002  j  921 

Do 

94|23031  '.... 

Port  Royal 

Texas,   Mississippi    River  and 

Northwestern 

Do 

1 

Raleiirb  and  Augusta  Air  Line.. 

Raleigh  and  Gaston 

Readine  and  Columbia 

2t?9;  13010 
195  i:mk)i 

.341    752.*M  9» 
344    7645a  99 

280 
247 

87 
161 

36 

210 

2431 

1812 

13004 

13001 

4409 

1087 

Toledo,  Canada   Southern   and 
Detroit 

1 

Rhinebeok  and  Conne<'/ticnt. . . . 

102  24035    ... 

Riehmnrid  and  Danville  .....,, 

Do 

115  240;J5 
15  34001 
\%  41003 
180  41002 
930:41002 
144    1-28S 
3051   1288 

Do 

Union  Pacific 

Rirhmond  and  Peterabnrg 

Rome,  Wateitowu  and  Ogdens- 
burg 

Utah  Northern .................. 

Utah  Southern 

Do 

Saint  Liouis  and  Southeastem  . 

125;-23032 
149119008 
165  20010 
308  230:)2 

151  -23005 
13946011 
140|46011 
89  14004 
320  17016 

399   6146 

Utica  and  Black  River 

Do 

I>o 

Do 

Do  

962 

1288 

Do 

Vaca  Valley 

966  46015      .. 

Saint  Louia,  Rock  Island  and 

Chicago 

San  Francisco  and  North  Pacific 

Vicksbnrgh  and  Brunswick 

Yicksburgh  and  Meridian 

335  17021 
172  18003 
985  1?^003 
131  16419 

n 
ii? 

Do 

Viririnia  and  Truckee 

4.1 

Sarannah  and  Charleston 

Savannah  and  Meninhis 

West  End  Narrow  Gauge 

Western 

a39 
274 

166 

906 

•280U 
5216 
3507 
5006 

vs 

Savannah.    Griffin    and   Nortli 

Western  Maryland 

If 

Alabama 

Western  North  Carolina 

Do 

1,1 

Seaboard  and  Roanoke 

197 
316 
324 
143 

4415 

17017 

6617 

6610 

229  13006 

n 

Selma  and  Gulf 

Western. of  Alabama  ...... . 

63  17001  1  n 

Do  

Do 

288 
136 
220 
291 
121 
181 
60 

17002  1  n 

Selma.  Rome  and  Dalton 

West  Jersey .................... 

2111 
2112 
2113 

■25014 
90:t5 

13002 

1 

Do 

217  17010 
293  20013 
239     931 
tl6  17004 
156  14003 
177  14003 
17814003 
317  14003 

Do 

1 

Shelby 

Do 

1 

Somerset 

West  Wisconsin 

South  and  North  Alabama 

White  Water  Valley 

91 

South  Carolina 

Do 

Wilmington  and  Weldon 

Wilmington,  Columbia  and  An- 
sasta 

13 

Do. 

67  14009  '  14 

Do 

Do 

130 14002     14 

Sonthern,  of  Long  Liland 

Southern  Pacific 

344 
191 

1995 
46017 

Woodstock 

248     5:12    ... 

Worcester 

946   3517  ..-_ 
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dStakment  of  the  number  ^  deacnpiionj  and  prices  of  mail-bags^  mail -bag -catchers ,  niail  locks 
and  keifs  purchased^  and  of  the  expense  incurred  on  a^xount  thereof  during  the  fiscal  year 
ended  Jnne  30,  1876,  viz  : 


Namber.                                 Description. 

Size. 

Price. 

Cost.       1 

Aggregate. 

200    Leather  maiUpoacben 

Na 
No. 
Na 
No. 
No. 
No. 
No. 
No. 
No. 
No. 

No. 
No. 
No. 

No. 
No. 

1 
3 
3 
4 
5 
1 
3 
3 
4 
5 

1 
2 
3 

1 
3 

#6  56 

5  16 

4  40 
9  48 

2  56 

6  50 

5  7u 

4  75 

3  HO 
2  70 

10 

6  GO 

5  60 
5  10 

8  00 
5  45 

4  25 

78 
50 
52 
4U 
15 
14 

I  32 

1  02 

21 

6!> 

11.  312  00 

2,  064  00 

2,  640  00 

2,088  00 

1, 280  00 

13  00 

18. 151  40 

21,  859  50 

14, 167  60 

7,025  40 

1,411  00 

400  do 

600  do 

m  do 

b'jO do 

2    do 

3,a«  do 

4,60^  do 

X'M  do 

%m  do 

Rojalty  of  patent  14, 1 10  leather  pouebes 

173,011  90 

Id,  410 
400    Leather  horse-mail-baini 

2,640  00 
2,800  00 
1,020  00 

500  do 

aw  do 

6,460  00 

I,  WO 

1,  616  00 
9,820  90 

i,m  do 

1 

11,436  90 

1 300    CunvaM  mnil-catcher  DOtiches 

14.  025  00 

No. 
No. 
No. 
No. 
Na 
No. 

No. 
No. 
No. 
No. 
No. 

1 
I 
2 
2 
3 
3 

1 
2 
3 
3 
3 

14,025  00 

5.304  i 

35, 100  00 

2,  72-^  OU 

5,  720  00 

1.361  20 

525  00 

87  64 

45,  COO  ,  Jate  can  vaa  mail-sacks 

11,000   do 

3,5Cfl  1 do 

ee  do 

45,521  84 

<a>5 

6,600  00 

1,  5:)0  00 

525  00 

306  90 

050  00 

5,000    Cotton  canvas  mail-sacks 

I,.'i00     do  

2,50tJ    do 

♦495    do 

ht,500    do   

9,911  90 

11.995 

Renairs  of  mail-bacs  of  everv  deRcrlDtion 

30.161  92 
2. 065  30 

i  AdveitiHcd  suraples  and  mi»c'ellHneoufi  expenses 
?•, W5    Print«'d  woodou  ta^a  ............................. 

11  16c. 
11-16 

2i 
13- 16 

i 

12 

15  00 
40 
70 
40 
60 

:«,  227  22 

602  15 
979  30 

55  00 
7  12 

90  50 

Ht445   do ? 

2,200   do       

600   do   

I'' 100      ....do 

I,  734  07 

^OOtj    Mail-bae  label-cases 

4,200  00 

4,200  00 

^  1  Mail-bac-catchers 

9,750  00 

120  00 

14  00 

80  00 

10  80 

1, 174  96 

168  90 

'O    EloDcratBd  sAcketA  for  mail-haff-catdiers  .......... 

■^    HanuIeM  fur  mail-baif-catehers 

^'^    SnrinsB  for  mail-batf-catcbers 

l*0r§onal  service  for  mail-bas-catcbers  ............ 

RcDairs  of  mail-bafir-catcbers 

11,318  66 

! 

Total  expense  of  mail-bags  and  mail-catchers 

208,647  49 

1  25 

1;> 

1  75 

12, 031  25 

37  50 

17  30 

875  00 

MAIL  LOCKS  AJ«D  KEV8. 

M  ^    Brass  mail  -locks  for  street  letter-boxes 

250    ^>t^]  ko  vs  for  street  letter-  boxes 

*''    Brass  saifetv  kev-cbaitis  

13,961  05 

3,  759  90 

3, 759  90 

Total  exDense  of  mait  locks  and  kevs 

16,720  95 

Ked  striped.       t  Black  striped. 

THOS.  J.  BRADY. 
Second  Asnstant  Postnumter-Ocneral. 
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160  report  of  the  postmaster-general. 

Post-Office  Department, 
Office  General  Superintendent  Railway  Mail  Service, 

Washington^  D.  C,  October  27,  1876. 

Sir  :  During  the  year  ending  June  30,  1876,  there  were  employed  ii 
the  distriJ[)ution,  delivery,  and  transfer  of  the  mails  upon  and  betweei 
railroad  and  steamboat  routes  1,042  n4ilway  post  office  clerks,  at  an  an 
nual  compensation  of  $1,278,340,  an  increase  of  13.87  per  cent,  over  the 
preceding  year,  and  an  average  salary  of  $1,226  per  annum ;  1,017  route 
agents,  at  an  annual  compensation  of  $975,280,  an  increase  of  3.33  pei 
cent,  over  the  preceding  year,  and  an  average  salary  of  $958  per  an 
num  ;  219  mail  route  messengers,  at  an  annual  compensation  of  $145,610. 
a  decrease  of  1.22  per  cent,  under  the  preceding  year,  and  an  average 
salary  of  $665  per  annum ;  and  137  local  agents,  at  an  annual  conipea 
sation  of  $104,910,  an  increase  of  8.62  per  cent,  over  the  preceding  year, 
and  an  average  salary  of  $765  per  annum.  The  percentage  of  increase 
in  the  expenses  of  the  different  classes  of  service  for  the  year  ending 
June  30,  1875,  over  that  of  the  year  ending  June  30,  1874,  were  as  fol- 
lows:- 

Per  c«jt. 

Railway  post-office  clerks 6.09 

Route-agents 5.25 

Mail-route  incJiseDgers H.OO 

Local  ageuts 1.97 

The  cause  of  the  much  greater  increase  of  compensation  to  railway 
post-office  clerks  for  the  year  ending  June  30,  1876,  over  that  of  the 
year  ending  June  30,  1875,  was  the  extenston  of  the  service  over  lines 
of  railroad  that  had  heretofore  declined  to  furnish  proper  facilities  for 
the  service,  and  the  establishing  of  the  fast  railway  post-office  service 
between  New  York  and  Chicago,  and  New  York,  Saint  Louis,  and  Cin- 
cinnati. The  increase  of  expenses  for  clerical  force  necessitated  by 
this  extension  was  in  a  measure  offset  by  the  reduction  in  force  on  or 
entire  discontinuance  of  other  lines. 

The  table  accompanying,  which  gives  in  detail  the  number  of  clerks, 
&c.,  upon  the  different  lines  of  railway  post-offices,  will  not  show  all 
the  decrease  on  different  lines,  as  transfers  were  made  to  a  great  extent 
by  detail  as  actual  experience  made  them  possible. 

The  placing  of  railway  post-office  service  upon  new  lines,  taking  the 
place  of  and  performing  the  work  of  route-agents  and  mail-messenger 
service,  materially  lessened  the  increase  of  expense  for  route-agent 
service,  and  actually  decreased  the  expense  of  mail  messenger  service, 
while  the  establishing  of  new  lines  of  service,  rendering  an  increase  in 
the  number  of  local  agents  necessary  at  the  principal  junctions,  caused 
the  increase  of  8.62  per  cent,  for  the  year  ending  June  30,  1876,  as 
against  1.97  per  cent,  for  the  year  ending  June  30,  1875. 

Appropriations  for  1877  and  estimates  for  1878. 

RAILWAY  POST-OFFICE  CLERKS. 

The  appropriation  for  the  salaries  of  railway  post-office  clerks  for  the 
year  ending  June  30,  1877,  is  41,225,000,  as  against  an  expense  for  tlK 
year  ending  June  30,  1876,  of  $1,278,340.  This  material  decrease  made 
it  necessary  to  reduce  both  salaries  and  force.  Head  railway  post-office 
clerk's  salaries  were  reduced  from  $1,400  to  $1,300  per  annum,  liail 
way  post-office  clerks  were  reduced  from  $1,200  to  $1,150  per  annum 
Assistant  clerks  were  left  at  the  old  rate,  $1,000  per  annum,  and  at  the 
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same  time  considefable  redactions  were  made  in  force.  This  latter  was 
possible  on  account  of  the  withdrawal  of  our  best  postal-car  facilities 
from  the  Xew  York  Central  and  Hadson  Biver  Railroad^  Lake  Shore 
and  Michigan  Southern  Bailroad,  Penns^'lvania  Bailroad  and  its  con- 
nections. 

In  making  estimates  for  the  year  ending  June  30, 1878,  the  strong 
probabilities  of  the  restoration  of  this  service  should  be  considered. 

It  is  also  due  to  the  class  of  officers  who  perform  this  work  of  distri- 
bution of  mail  upon  the  railroads  that  the  nature  of  their  duties,  the 
eipeiLse  involved  by  absence  from  home,  the  risk  and  dangers  contin- 
ually attending  them,  should  be  considered  in  adjusting  the  salaries. 

A  railway  post-office  clerk  travels  on  the  cars,  on  an  average,  a  distance 
of  131  miles  daily,  which  at  least  consumes  an  average  of  5  hours,  is 
called  upon  to  be  on  duty  from  2  to  5  hours  before  the  starting-time  of 
bis  train,  and  is  oftentimes  on  duty  an  hour  or  more  after  the  arrival  of 
his  train  at  destination,  making  his  daily  average  time  on  duty  never 
less  than  7  hours,  and  averaging  8  or  9.  The  work  he  is  called  upon  to 
perform  is  different  in  every  respect  from  any  other  labor  on  railroads, 
requiring  him,  as  it  does,  to  be  constantly  on  his  feet  while  the  train  is 
in  motion.  '^  The  time  during  which  almost  every  other  class  of  Tailroad- 
employ6  is  atrest.*'  So  that,  in  addition  to  his  work  as  distributing-clerk, 
which  is  of  itself  sufficiently  hard  and  tiresome  when  followed  closely 
the  day  through,  the  exertion  to  mp^intain  his  perpendicular  while  the 
train  is  in  motion  intensifies  the  effect  of  continual  jar  upon  the  system; 
and  experience  shows  that  there  are  but  few  clerks  who  have  been  con- 
tinnally  employed  in  this  service  for  five  years  or  over  that  do  not  feel 
very  seriously  the  effect,  and  in  very  many  cases  have  been  forced  to 
abandon  their  occupation  on  account  of  breaking  down. 

The  railway  post-office  clerk  when  on  duty  is  absent  from  home  trav- 
eling and  on  expense,  which  is  additional  in  every  respect.  This  ex- 
pense in  England  is  commuted  to  the  "  traveling  sorters,''  as  his  duty 
caUs  him  from  home  at  least  half  of  the  time,  his  salary  is  reduced  from 
?fI50  to  $200  annually.  In  addition,  the  head  railway  post-office  clerk 
famishes,  at  his  own  expense,  all  the  stationery,  &c.,  necessary  to  per- 
form his  work,  which  is  a  considerable  item.  It  will  be  thus  seen  that 
the  average  pay  of  $1,226  per  annum  nets  the  clerk  little  over  $1,000 
per  annum. 

For  these  reasons,  the  estimates  for  the  year  ending  June  30, 1878, 
shonld  be  made  upon  the  basis  of  the  old  salary,  $1,400  for  head  clerks, 
91,200  for  clerks,  and  $1,000  for  assistant  clerks,  and  allowing  for 
a  small  increase  to  allow  the  extensions  of  the  service,  in  case  the  rail- 
roads grant  the  necessary  facilities.  An  increase  of  6  per  cent,  over  the 
expense  of  the  year  ending  June  30, 1876,  will  be  adequate.  The  esti- 
iDate  for  the  salaries  of  railway  post-office  clerks  for  the  year  ending 
Jone  30, 1878,  will  therefore  be  $1,355,040. 

BOUTE- AGENTS. 

The  appropriation  for  the  salaries  of  route-agents  for  the  year  ending 
Jane  30,  1877,  is  $972,500,  as  against  an  expense  of  $975,280  for  the 
jear  ending  June  30, 1876.  In  order  that  the  expense  for  the  fiscal  year 
ending  June  30, 1877,  might  be  brought  within  the  appropriation,  the 
pay  for  route-agents  was  reduced  according  to  the  following  scale: 

A  route-agent  making  a  daily  average  run  of  90  miles  receives  $900 
per  annum,  with  $20  per  annum  additional  compensation  to  $900  per 
aonam  for  each  additional  10  miles  per  day  to  the  daily  average  of  90 
11  PO 
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miles  per  day,  up  to  a  daily  average  of  140  miles  per  day,  for  which  he 
receives  $1,000  per  annam,  without  increase  of  compensation  for  increase 
of  daily  average  miles  run. 

Prior  to  Jnne  30, 1876,  the  compensation  to  route-agents  had  been 
increased  $30. per  annnm  for  each  additional  10  miles  to  their  daily 
average  ran  over  90  miles  per  day  to  a  snm  not  exceeding  $1,080  per 
annum. 

As  the  same  statement,  to  a  modified  extent,  regarding  their  expenses, 
risk,  and  work,  which  was  made  of  railway  post-office  clerks,  and  at  the 
old  rates,  their  average  pay  only  being  $958  per  annum,  ranging  from 
$900  to  $1,200  per  annum,  the  estimates  for  the  year  ending  June  30, 
1878,  should  be  made  upon  the  old  basis.  As  the  railway  post-office 
service  will  displace  this  service  to  a  great  extent,  an  increase  of  2  per 
cent,  over  the  estimate  for  the  fiscal  year  ending  June  30,  1877,  will  be 
sufficient. 

The  estimates  for  the  salaries  of  route-agents  for  the  fiscal  year  end- 
ing June  30, 1878,  will  therefore  be  $1,071,000. 

MAIL-ROUTE  MESSENGERS. 

• 

The  appropriation  for  the  salaries  of  this  class  of  employes  for  the 
fiscal  year  ending  June  30, 1877,  is  $153,500.  As  these  employes  per- 
form the  work  on  short  lines  at  a  comparatively  low  salary,  where 
otherwise  route-agents,  at  a  salary  of  at  least  $900  per  annum,  would 
be  employed,  an  increase  on  the  appropriation  of  the  present  year  is 
necessary.  An  increase  of  5  per  cent,  on  the  appropriation  for  the 
fiscal  year  ending  June  30, 1877,  will  be  ample. 

In  connection  widi  these  estimates  the  revival  of  railroad  building 
should  be  considered,  as  it  has  a  very  important  influence  upon  the 
expense  of  this  class  of  service. 

The  estimate  for  the  salaries  of  mailroute  messengers  for  the  fiscal 
year  ending  June  30, 1878,  is  therefore  $161,175.  ' 

LOCAL  AGENTS. 

The  appropriations  for  the  salaries  of  local  agents  for  the  fiscal  year 
ending  June  30, 1877,  is  $109,000,  as  against  an  expense  of  $104,910  for 
the  year  ending  June  30, 1876. 

The  great  increase  in  the  bulk  of  mail-matter,  the  improvement  each 
year  in  railroad  connections,  and  the  importance  of  the  mail-transfers 
made  under  the  charge  of  this  class  of  offices  call  for  an  increase  in 
this  class  of  employes.  An  increase  of  5  per  cent,  over  the  appropria- 
tion for  the  year  ending  June  30, 1877,  will  be  ample. 

The  estimate  for  the  salaries  of  the  local  agents  for  the  year  ending 
June  30, 1878,  will  therefore  be  $114,450. 

During  the  past  year  negotiations  for  the  establishing  of  a  fast-mail 
service  were  brought  to  a  successful  close,  and  on  September  16,  1875, 
an  exclusive  postal-car  train  was  started  upon  the  New  York  Central 
and  Hudson  Biver  and  Lake  Shore  and  Michigan  Southern  Railroads 
between  New  York  and  Chicago,  via  Albany,  Bufialo,  Cleveland,  anc 
Toledo.  Postal-car  lines  were  also  started  between  New  York,  Saini 
Louis,  and  Cincinnati,  over  the  Pennsylvania  Railway  and  its  conuec 
tions,  via  Philadelphia,  Pittsburgh,  Columbus,  and  Indianapolis.  Thes4 
were  run  at  a  high  rate  of  speed,  and  made  connections  at  all  importan 
junctions  with  the  regular  trains  to  and  from  all  parts  of  the  country 
advancing  the  mails  between  the  different  sections  from  twelve  t< 
twenty-four  and  forty-eight  hours. 
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The  inaaguratiou  of  these  trains  was  as  important  a  step  on  the  im- 
provement of  the  interior  mail  system  as  the  inauguration  of  the  railway 
post-office  service  Itself.  It  was  established  as  an  experiment,  but  so 
fully  did  it  accomplish  all  that  was  expected,  and  so  much  more,  that  it 
is  greatly  to  be  deplored  that  it  could  not  have  been  continued. 
Tbongh  withdrawn  July  22, 1876,  it  was  in  operation  sufficiently  long  to 
thoroaghly  establish  itself  in  the  confidence  of  the  business  public. 

SiDce  the  close  of  the  last  fiscal  year,  the  action  of  the  trunk  lines  of 
railroads  over  which  the  fast-mail  service  was  in  operation,  not  only  by 
the  withdrawal  of  the  fast- mail  service,  but  the  most  important  lines  of 
railway  post-offices  on  other  trains,  and  the  denial  of  the  use  of  some  of 
the  best  trains,  even  for  the  forwarding  of  ordinary  closed  mai)^,  has 
greatly  embarrassed  this  service,  and  it  is  only  by  the  utmost  exertion 
on  the  part  of  the  officers  in  charge  that  serious  confusion  does  not  re- 
salt. 

It  is  greatly  to  be  hoped  that  Congress  will,  during  the  approaching 
session,  take  such  action  in  regard  to  compensation  for  mail  transporta- 
tion on  railroad  routes  as  will  obtain  the  best  possible  facilities,  not  only 
for  railway  post-office  service,  but  for  the  forwarding  of  mails  in  bulk  on  all 
trains  that  may  be  run  on  any  road.  A  continuance  of  the  present  de- 
lays and  irregularities  resulting  from  deficient  accommodations  on  rail- 
road lines  cannot  but  affect  disastrously  all  business  interests. 

Up  to  the  time  of  the  discontinuance  of  the  fast-mail  service  and  its 
accompanying  lines  of  post-office  cars  on  other  trains,  the  great  bulk  of 
mails  forwarded  by  railroad  routes  was  distributed  and  arranged  for 
final  delivery  while  in  transit. 

The  following  statement  of  the  number  of  packages  of  letters  and 
sacks  of  papers  that  were  distributed  on  the  fast-mail  line  for  six 
months  ending  April  30th,  1876,  will  give  some  idea  of  the  immense 
work  perforiped  on  the  cars. 

TiBLE  II— Report  of  math  distrihutedin  Xeic  York  and  Chicago,  ("  the  Fast  Mail/')  Buffalo 
nd  Toledo,  and  Toledo  and  Chicago  railway  post-offices,  for  six  months  ending  April  'SO, 
1876. 

MONTHLY  TOTALS. 


Date. 


Papers. 


Number  of 
sacks. 


SOTenber,  1875 
Dwember,  1875. 
Jaoosry,  1878.  . 
Tibnnj,  1876 . 
March,  1876.... 
ipril,1876 

Total 


29,094 
31, 726 
31,384 
31,156 
34,670 
33,708 


191, 668 


Namber  of 
pieces. 


5,  804, 800 
6. 345, 200 
6, 276, 800 
6, 231, 200 
6, 935, 800 

6,  741, 600 


38, 335, 400 


Letters. 


Namber  of 
packages. 


146. 160 
156, 976 
163,689 
158.  451 
175,334 
161,882 


965,492 


Number  of 
letters. 


8, 769, 600 
9, 418, 560 
9,  821.  .340 
9,  S07, 060 
10.570,040 
9,892,920 


57,  979,  520 


No.  regs,  in 
transit. 


37,649 
45, 014 
44,958 


196,991 
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Table  A. — Report  of  mails  distributed,  ^-c. — Continued. 
MONTHLY  TOTALS  ARRANGED  BY  STATES, 


Month. 


November 
December  . 
January .. 
February . 

March 

April 

Total. 


Number  of  ] 

paper  sacks. 

• 

s 

• 

>» 

• 

«i 

M 

^ 

te 

• 

a 

to 

u 

> 

a 

.•■ 

a 

& 

a 

a 

• 

JO 

s 

B 
C 

^ 

> 

^ 

6 

a 

e* 

fa 

o 
a 

% 

o 
^ 

o 

» 

9 

s 

.a 
O 

s 

C 
M 

o 

M 

^ 

1,679 

2,649 

95 

651 

3.134 

2.490 

1,660 

8,573 

2,070 

1,816 

3,296 

113 

623 

3.331 

2,886 

1.819 

2,890 

2,434 

1,650 

3,849 

131 

732 

3,201 

2,892 

1,798 

2,721 

2,249 

1.707 

2,560 

130 

679 

2,989 

3,754 

1,631 

8,613 

2,225 

1.494 

3,450 

64 

762 

3,506 

3,299 

2,026 

8,934 

2.604 

1.643 

4,192 

51 

758 

3.137 

2,808 

1,807 

2.929 

2,365 
13,947 

9,989 

18.996 

584 

4,305 

19,298 

17,129 

1 

10,741 

16,660 

8 

Month. 

November 

December 

tTanuarv  ttt--t 

849 
9G3 
949 

Febrnarv 

1,053 

March 

1.285 

April 

1.204 

Total 

6,303 

• 

s 

a 

1 

i 

a 
a 

Nebraska. 

Dakota. 

4 

m 
u 
0 

0 

• 

s 

1 
I 

0 
H 

63 

682 

993 

1,358 

1,129 

1,105 

Mixed. 

• 

Local. 

1 

g 

a 

619 
689 
767 
840 
910 
842 

23 
28 
21 

26' 

451 
533 

519 
520 
651 
667 

13d 
134 
200 

204 

6S 

120 

***'i79' 
203 

8,760 
8,647 
3.839 
3,054 

3,845 
3,535 

5.697 
4,787 
4.463 
4,650 
4,224 
3,178 

1. 

4,667 

92 

3,341 

864 

382 

5.330 

19,080 

26,999  1      i 

Month. 


November 
December 
January  .. 
February . 
March .... 
April 

Total . 


Number  of  letter-packages. 

• 

•3 

• 

eS 

J 

• 

>i 

s 

• 

* 

a 

a 

0 

e 

^ 

1 

s 

•0 
a 

M 

m 

*• 
s 
0 

0 

New 

New 

Pcnn 
Ohia 

0 

a 

cS 

1^ 

mm 

14,258 

23.337 

1,463 

8,241 

16,870 

13,702 

8,903 

10, 519 

7.253 

5, 

16,328 

24.  494 

2,195 

8,360 

20,666 

14, 128 

10,081 

10,223 

7.666 

6. 

18,329 

23,774 

2,479 

8,383 

18,  984 

14,638 

9,213 

10,169 

6,078 

7. 

18,  U8 

21,837 

2,259 

7,117 

20,063 

13.750 

9,719 

9,769 

8.306 

6. 

20. 584     25. 896 

2,373 

9,367 

23,025 

15,283 

10, 316 

10,886 

8,787 

6. 

20,  708     25,  725 

8,422 

8, 184  !  80, 570 

14,440 

9,973 

9,602 

8,113 

6, 

108,355 

145, 063 

13,191 

49,652 

120, 178 

85,941 

58,805 

61, 177 

46,303 

37, 

Month. 


November , 
December  . 
January  .. 
February  . 
March  . . .  ^ 
April 

ToUl. 


• 

V 

p 

0^ 

1,762 

1.963 

2,261 

2,033 

2,110 

2,223 

12,352 

a 


i 

s 

a 
a 


1,205 
1,373 
1.716 
1,731 

2,008 
1,941 


9,974 


1,687 
2.1.50 
2,976 
3,160 
3,555 
3,415 


16,943 


o 


g 


1,6SD 
1,843 
1,722 
2,100 
2.214 
2,316 


423 

456 
551 
623 
352 
413 


707 
1,330 


• 

• 

9 

•c 

rrito 

M 

1      0 
H 

93 

1,041 

15,941 

1,148 

15,665 

1,792 

16,821 

1,273 

16,164 

681 

19,089 

245 

17,  441 

eS 

1-3 


11,436 

10.  714 
13,298 

11,  815 
11.059 

8,299 


11,  884  I    2,  818  '    2, 037  I    6, 180  ilOl,  121  j  66,  611 


c 


1 
1 
2 
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By  this  it  will  be  seen  that  965,492  packages,  containing  57,979,520 
letters,  and  191,668  sacks,  containing  38,335,400  packages  of  papers  and 
other  miscellaneous  matter,  96,314,920  separate  pieces  of  mail  matter  in 
Hllj  giving  an  average  of  529,200  pieces  handled  daily.  This  was  in  addi- 
'tioQ  to  the  through  mail  or  mails  made  up  for  direct  exchange  in 
poaches,  between  the  dififerent  large  cities,  and  the  mail  in  transit  for 
£Qal  distribution  upon  lines  beyond.  These  figures  are  obtained  from  a 
xecord  kept  of  each  day's  work. 

Upon  each  package  of  mail  made  up  on  any  postal  or  route  agent^s 
line  for  final  delivery  on  any  other  postal  or  route  agent's  route  to  offices 
local  to  such  route,  or  for  final  distribution  in  any  post-office,  is  placed 
a  slip  bearing  the  post-mark  of  the  route,  date,  and  name  of  the 
clerk  or  agent  making  the  distribution.     The  clerk,  agent,  or  office 
receiving  this  package  notes  all  errors,  if  any,  upon  this  slip,  and  cer- 
tifies to  the  same.  If  no  errors  are  made  it  is  marked  '^  O.  K.,"  and  returned 
to  the   division    superintendent.    These   errors  are   entered   against 
each  clerk  or  agent,  and  a  record  thus  kept  of  the  work  performed  upon 
the  cars.    These  slips  are  not  put  upon  packages  of  letters  made  up  for 
offices  direct.    During  the  same  six  months  ending  April  30, 1876,  the 
same  six  months  given  in  the  table  above,  the  number  of  slips  returned, 
which  covered  packages  of  letters  made  up  on  the  fast-mail  line,  with 
he  namber  of  letters  missent,  is  contained  in  the  following  table: 

Table  B. — Fast-mail  facing-slip  report  for  six  months  ending  April  30, 1876. 


Date. 


DNember.  1875. 
J*BiurT,1876... 
Febnury.  1876  . 
HMth,  1S76  .... 
April,  1876 


Total. 


Hi 

Blips 
pacK- 

rrect. 

e 

o  a 

fe-§2 

rof 
•ing 
ncoi 

rofl 
wro 

so* 

oovei 
ages 

nmbe 
oovei 
agesi 

ambe 
sent 

^ 

^ 

^ 

» 

57,400 

54,402 

2,998 

8,277 

51,276 

49,009 

2,267 

5.050 

58,  420 

56,179 

2.241 

3.818 

75,  012 

72,447 

2,565 

4,156 

83,203 

80,474 

2,729 

5,693 

78,922 

76,559 

fi.363 

4,455 

404,233 

389,070 

15,163 

31,449 

gbfig 


6 

53 

67 

58 

74 

106 


422 


Total  Dumber  of  slips  covering  packages  returned 404,233 

Total  Dmnber  of  letters  contained  in  packages  covered  by  slips  retamed 24, 253, 980 

TMaloamber  of  i>ackages  which  contained  any  errors 15,163 

1^  Qamlier  of  letters  sent  wrong 31,449 

^aaber  of  letters  correctly  distribated  to  each  letter  sent  wrong 800 

This  table  shows  that  but  one  letter  out  of  each  800  distributed  was 
missent,  which,  considering  the  rapidity  with  which  the  clerks  per- 
fonned  their  work,  is  certainly  remarkable.  On  lines  where  the  clerks 
can  take  more  time  and  work  more  deliberately  the  records  stand  one 
error  to  each  1,600  to  2,000  letters  distributed. 

Some  conception  of  the  immense  bulk  of  mail-matter  in  transit  can 
be  formed  from  the  following  statement  of  mails  originating  at  New 
York  destined  for  dispatch  on  the  three  trunk  lines,  viz,  New  York  Cen- 
tral, Pennsylvania,  and  Erie  Hallway  lines  to  the  West  only,  during  the 
period  commencing  December  1,  1875,  and  ending  February  8, 1876. 
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This  does  not  include  any  mail  arriving  on  other  roads  transferre 
through  the  city.    The  figures  represent  pounds : 


Date. 


December  1  to  31 . 
Jannary  1  to  31 . . 
February  1  to  8  . 

Total 


Total  for  each     Daily  averai 
moBth.  for  each. 


S,  030, 384  65, 

1, 930, 937  «_ 

487, 779  60^ 


4,  449, 100  63, 


The  following  is  a  statement  of  the  total  weight  of  mails  for  Decemlx 
1875,  departing  from  and  arriving  at  New  York  over  the  same  road 
(New  York  Central  and  Hudson  Eiver,  Pennsylvania,  and  Erie,)  inclu( 
ing  both  the  mails  originating  at  New  York  and  those  arriving  on  otbe 
roads  and  transferred  through  the  city  to  those  roads. 

This  is  for  the  month  of  December  only. 

Weight  of  mail  forwarded  from  New  York 2,803,17 

Daily  average 90,4? 

Weight  of  mails  arriving  at  New  York 1,234,8^ 

Daily  average - 37,40 

Total  weight  of  mails  arriving  at  and  departing  from  New  York 4, 036, 0(r 

Daily  average. « 127,89 

A  great  difficulty  to  contend  with  in  the  railway  mail-service  on  thosi 
lines  where  there  is  night  service,  is  the  lighting  of  the  cars.  On  almos 
every  line  either  the  lamps  are  inadequate  to  the  proper  lighting  of  tb* 
cars,  or  the  oil  is  of  an  inferior  quality.  Several  of  the  larger  lines  hav 
gone  to  a  considerable  expense  in  providing  lamps,  &c.,  that  would  in 
sure  against  trouble  in  this,  but  nooe  have  been  entirely  successful.  I 
small  appropriation  of  $500  for  the  purpose  of  testing  fully,  differen 
lamps  and  oil  for  this  purpose,  would  result  in  immense  benefit  to  th 
service,  if  made  with  a  view  to  furnishing  the  lighting  fixtures  and  ma 
terial  for  all  postal  cars.  The  expense  would  probably  not  excee( 
$2,000  per  annum  for  this  purpose,  and  would  be  more  than  balanced  b; 
the  saving  in  time  of  clerks  who  are  compelled  tb  perform  their  labo 
by  poor  and  uncertain  light.  Another  and  very  important  object  woub 
be  the  lessening  of  risk  to  postal  clerks  in  case  of  accident,  as  dnrin 
the  past  two  years  two  postal  clerks  have  been  burned  to  death  i 
wrecks  where  the  oil  used  in  the  lamps  ignited  and  spread  the  fire  s 
that  rescue  was  impossible.  In  one  instance  the  clerk  would  have  e 
caped  with  hardly  a  bruise,  but  being  so  wedged  in  that  he  could  n4 
extricate  himself,  the  heat  of  the  burning  wreck  rendering  aid  impossibl 

The  project  of  owning  the  cars  used  for  railway  post-offices  has  bee 
frequently  discussed  by  officers  of  this  service,  and  is  worthy  of  carer 
consideration,  as  it  would  be  beneficial  in  many  ways.  It  would  €(► 
the  Government  nothing,  as  the  same  arrangement  could  be  made  wif 
the  different  companies  that  is  now  made  by  through  freight  lines,  pa 
ace  car,  or  other  companies  controlling  their  own  cars,  by  which 
reduction  in  the  compensation  to  railroads  for  mail  transportation  coal 
be  made  sufficient  to  cover  depreciations  and  replacement. 

Herewith  is  submitted  a  table  showing  in  detail  the  changes  made  i 
railway  post-office  service  for  the  last  fiscal  year. 

Finally,  it  is  but  due  to  the  employes  of  the  Department  in  this  branc 
of  the  service  that  a  recognition  be  made  of  their  fidelity  to  duty  an 
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tlie  trust  reposed  ia  them.  The  faithful  manner  in  which  they  perform 
tkir  service,  and  oftentimes  under  very  trying  circumstances,  is  une- 
qnaled  in  any  other  service,  and  instances  of  heroic  devotion  to  duty 
are  by  no  means  rare.  They  seem  to  appreciate  the  fact  that  upon  the 
carefdl  performance  of  their  duties  are  dependent  interests  of  a  magni- 
tude that  cannot  be  estimated,  and  that  a  single  error  on  their  part, 
T^dting  in  the  delay  or  missending  of  a  single  letter,  no  matter  how 
uDimportant  it  may  look,  may  result  disastrously  to  some  individual  or 
corporation. 

Yery  respectfully, 

THEO.  K  YAIL, 

OenH  Supt 

\        Hon.  Thos.  J.  Brady, 

[  Second  Assistatit  Postmaster- Oeneral. 

1 
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Statement  of  the  weights  of  mails  dispatched  to  Postal  Union  countries  dur- 
ing the  year, 

*  printed  matter. 

Grams.  Grama. 

ToGreat  Britain  and  Ireland 44,258,757  203,014,405^ 

Germany 27,085.027  83,922,270^ 

France,  (6  months  from  January  1, 1876) 6,438,109  24,617,02^ 

Italy 1,896;310  6,025.39^ 

Switzerland 1,752,586  7,426,46^ 

Sweden 2,437,144  3,519,00^ 

Norway 1,866,000  2,890,53^ 

Netherlands 1,263,326  3,245,53^:; 

Denmark 1,210,744  2,^4,3L  :] 

Belgium 823,714  2,541,37^^ 

Spam,  (6  months  from  January  1, 1876) 257, 180  1, 239, 57^ 

89,288,897  340, 695, 887 
Estimating  for  6  months'  weight  of  mails  to  France  and 

Spain 6,695,289  25.856,599 

Total 95,984,186  366,552,486 


ARRANGEMENT    CONCERNING    THE     ENTRANCE     INTO     THE    GENERAL 
POSTAL  UNION  OF  BRITISH  INDIA  AND  THE  FRENCH  COLONIES. 

The  postal  administration  of  British  India  having  commonicated,  in 
conformity  with  Article  XVII  of  the  treaty  concerning  the  formation  of  a 
General  Postal  Union,  concluded  at  Berne,  October  9, 1874,  its  intention 
to  enter  the  General  Postal  Union,  and  the  French  Government  having 
made  a  similar  declaration  in  the  name  of  its  colonies, 

The  andersigned  delegates  have  established,  sabject  to  approval,  the 
following  provisions : 

ARTICLE  I. 

British  India  and  the  French  colonies  accede  to  the  stipulations  of 
the  treaty  concerning  the  formation  of  a  General  Postal  Union,  con- 
cluded at  Berne  the  9th  October,  1874,  and  also  to  the  provisions  of  the 
regulations  of  detail  and  order  established  for  the  execution  of  said 
treaty. 

Article  II. 

The  correspondence  originating  in  one  of  the  countries  mentioned  in 
Article  I,  addressed  to  another  country  of  the  Union,  and  vice-versa, 
shall  be  subject  to  the  Union  postages  adopted  by  each  of  the  adminis- 
trations, by  virtue  of  paragraphs  1,  2,  3,  4,  and  5  of  Article  HI,  and  of 
paragraphs  1,  2  and  3  of  Article  I Y  of  the  treaty  of  Berne  of  October  9, 
1874. 

Each  administration  shall  have  the  power  to  add  to  these  postages^ 
as  maritime  rate,  an  additional  postage  which  shall  not  exceed  the 
maximum  fixed  by  Article  III,  second  paragraph,  and  Article  lY,  second 
paragraph,  of  the  Berne  treaty,  for  the  prepaid  dispatches. 

When,  however,  the  conversion  of  the  postages  into  the  national 
money  shall  produce  fractions,  these  fractions  may  be  forced  to  a  whole. 

It  is  expressly  understood  that  the  additional  maritime -postage  shall 
be  levied  but  once,  even  when  several  maritime  services  participate  in 
the  transportation. 
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ARTICXE  III. 

Under  the  head  of  maritime  transportation  of  the  correspondence 
entioned  in  Article  II,  preceding,  the  despatching  administration  shall 
ij  to  the  administration  or  to  the  administrations  providing  this  trans- 
>rtation,  a  bonification : 

1st,  of  25  francs  per  kilogramme,  net  weight,  of  letters  and  post-cards; 
Id 

2d,  of  1  franc  per  kilogramme,  net  weight,  of  matter  described  in  arti- 
d  4  of  the  treaty  concluded  at  Berne,  October  9, 1874. 
When  the  maritime  transportation  shall  be  performed  by  two  or  more 
Iministrations,  the  bonification  shall  be  divided  among  them  upon  the 
ises  of  the  distances  traversed,  without  prejudice  to  the  various  ar- 
Lngements  which  may  intervene  between  the  administrations  con- 
imed. 

^0  bonifications,  however,  shall  be  due  for  the  maritime  transporta- 
ions  not  exceeding  300  nautical  miles. 

Article  IV. 

The  correspondence,  which,  by  virtue  of  the  final  paragraph  of  Article 
I  of  the  treaty  of  Berne,  of  October  9, 1874,  shall  have  extraordinary 
tran^rtation  expenses  to  support,  may  be  subjected  to  an  additional 
charge  in  proportion  to  such  expenses. 

Article  V. 

In  regard  to  the  stipulations  of  Article  XXVII  of  the  regulations 
annexed  to  the  treaty  ot  Berne,  concerning  the  division  of  the  expenses 
of  the  International  Bureau  of  the  General  Postal  Union,  it  is  agreed 
that  India  shall  belong  to  the  1st  class,  and  the  whole  of  the  French 
colonies  to  the  3d  class,  as  provided  by  that  article. 

Article  VI. 

The  present  arrangement  shall  take  efifect  from  July  1, 1876. 

Done  and  signed  at  Berne,  in  14  copies,  January  27, 1876. 

For  the  German  Postal  Administration Giinther. 

For  the  Austrian  Postal  Administration Dew:^z.  . 

For  the  Hungarian  Postal  Administration Heim. 

For  the  Belgian  Postal  Administration {  g^^!^^^' 

For  the  Egyptian  Postal  Administration EugiSne  Borel. 

For  the  Spanish  Postal  Administration {  yte^d?  M^ Jzanera. 

For  the  French  Postal  Administration Ansault. 

?or  the  Ministry  of  Marine  and  Colonies  of 
France,  in  the  name  of  the  French  Colonies . .  E.  Roy. 
'or  the  Postal  Administration  of  Great  Britain.  Alan  Maclean. 
or  the  Postal  Administration  of  British  India..  Alan  Maclean. 

or  the  Italian  Postal  Administration Tantesio. 

or  the  Netherland  Postal  Administration Hofstede. 

or  the  Postal  Administrations  of  Sweden  and 

Norway M.  B jornst jerna. 
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COUNTRIES   BEYOND  SEA  TO  WHICH   THE  ARRANGEMENT  CONCLUDl 

AT  BERNE  27  JANUARY,  1876,  IS  APPLICABLE. 

I.  BRITISH  INDIA. 

HindostRD,  British  Barmah^  Aden. 

II.  FRENCH  COLONIES. 

America — Martiniqae,  Guadaloupe,  and  dependencies,  French  Guiana, 
St.  Pierre,  and  Miqaelon. 

Africa — Senegal  and  dependencies,  Gaboon,  Reunion,  Mayotte  and 
dependencies,  Ste.  Marie  de  Madagascar. 

Asia — French  establishments  in  India  (Pondicherry,  Chandernagor^ 
Karikal,  Mah^,  and  Yanaon)  and  in  Cochin  China. 

Oceanica — New  Caledonia   and    dependencies,  Marqaesas    Islands, 
Tahiti,  and  the  Archipelagoes  subject  to  the  protectorate  of  France. 


DEPARTMENT  OP  STATE, 

Wa^hififftonj  August  12,  187C. 

Sir  :  I  have  the  honor  to  inclose  herewith  a  copy  of  a  letter  dated 
July  12,  received  from  the  President  of  the  Swiss  Confederation,  through 
the  minister  of  the  United  States  at  Berne,  announcing  the  adhesion  of 
the  French  colonies  and  the  British  Indies  to  the  General  Postal  Union 
treaty. 

I  will  thank  you  to  notify  me  of  anything  you  may  desire  to  have 
done  concerning  this  subject. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

HAMILTON  FISH. 
Hon.  James  N.  Tyner, 

Postmaster-  Oeneral, 


[Inclosur©.] 

Letter  of  President  of  Swiss  Confederation  July  12,  1876. 

Berne,  July  12, 1876. 

British  India  and  the  French  colonies  having  asked  to  be  admitted 
into  the  general  postal  union,  a  conference  between  their  administrations 
and  the  other  administrations  interested  assembled  at  Berne  in  the 
month  of  January  last,  and  adopted  on  the  27th  of  said  month  an 
arrangement  which  fixes  the  conditions  of  the  adhesion  of  those  two 
countries  to  the  stipulations  of  the  treaty  of  Berne  of  9th  October,  1874. 
This  arrangement,  communicated  to  all  the  members  of  the  union  by 
circular  of  29th  January,  encountered  no  objection  within  the  period  of  six 
weeks  prescribed  by  Article  XVII  of  the  postal-union  treaty,  so  that,  by 
virtue  of  this  same  article,  the  adhesion  of  British  India  and  the  French 
colonies,  being  considered  as  accomplished,  was  to  be  attested  by  a 
diplomatic  act  between  the  government  of  the  managing:  administratioQ 
and  the  governments  of  the  two  administrations  admitted  into  the 
union. 

Consequently,  the  federal  council,  in  the  name  of  the  members  of  the 
union,  exchanged  on  the  8th  of  April  with  the  government  of  the  French 
Kepublic,  and  on  the  1st  of  July  with  the  government  of  the  United 
Kingdom  of  Great  Britain  and  Ireland  and  the  government  of  British 
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idia,  acts  attesting  the  definitive  adhesion  of  British  India  and  the 
rench  colonies  to  the  stipulations  of  the  treaty  of  Berne  of  9th  October, 
$74.  The  federal  council  has  the  honor  to  transmit  with  the  present 
3te  to  his  excellency  the  Minister  of  Foreign  Affairs  of  the  United 
tates  the  text  of  these  acts,  the  duplicates  of  which,  intended  for  the 
deral  council,  in  its  character  of  representative  of  the  members  of  the 
Dion,  are  deposited  in  the  archives  of  the  Swiss  Confederation. 

The  federal  council  avails  itself -of  this  occasion,  &c. 

Id  the  name  of  the  Swiss  federal  council. 

WELTI, 
Tlie  Chancellor  of  the  Confederation  Schiess, 

An  arrangement  concerning  the  entrance  of  the  French  colonies  into 
he  general  postal  union  having  been  concluded  at  Berne  on  the  27th 
faDnary,  1876,  between  the  delegates  of  the  French  government  and  the 
lelegates  of  the  administrations  interested  forming  a  part  of  the  postal 
mioD,  and  no  objection  against  this  arrangement  in  consequence  of  the 
communication  thereof  made  to  all  the  members  of  the  union  by  circular 
of  29th  January,  1876,  having  been  presented  within  the  period  of  six 
(reeks  prescribed  by  Article  XVII,  paragraph  6,  of  the  treaty  of  Berne  of 
9th  October,  1874: 

The  undersigned,  duly  authorized  for  that  purpose,  do  attest,  by  the 
present  diplomatic  act,  the  definitive  adhesion  of  the  French  government, 
for  its  colonies,  to  the  stipulations  of  the  treaty  concerning  the  creation 
of  a  general  postal  union  concluded  at  Berne  the  9th  of  October,  1874^ 
as  well  as  to  the  provisions  of  the  detailed  regulations  for  the  execution 
of  the  said  treaty. 

Done  at  Berne  the  8th  of  April,  1876. 

For  the  Swiss  federal  council,  in  the  name  of  the  members  of  the 
uoioQ : 

The  president  of  the  confederation, 

[L.  s.]  WELTI. 

For  the  government  of  the  French  Republic  : 

The  ambassador  of  France  to  the  Swiss  Confederation, 

[L.  s.]  B.  D'HARCOUET. 

An  arrangement  concerning  the  entrance  of  British  India  into  the 
general  Postal  Union  having  been  concluded  at  Berne  on  the  27th  Janu- 
ary, 1876,  between  the  delegates  of  the  British  government  and  the  del- 
egates of  the  administrations  interested  forming.part  of  the  Postal  Union, 
and  no  objection  against  this  arrangement,  in  consequence  of  the  com- 
ODonication  thereof  made  to  all  the  members  of  the  union  by  circular  of 
^h  January,  1876,  having  been  presented  within  the  period  of  six 
w^eeks  prescribed  by  Article  XVII,  paragraph  6,  of  the  treaty  of  Berne  of 
>th  October,  1874 : 

The  undersigned,  duly  authorized  for  that  purpose,  do  attest  by  the 
>reseDt  diplomatic  act,  the  definitive  adhesion  of  the  British  government 
)r  British  India  to  the  stipulations  of  the  treaty  concerning  the  creation 
fa  general  Postal  Union  concluded  at  Berne  the  9th  of  October,  1874, 
3  well  as  to  the  provisions  of  the  detailed  regulations  for  the  execution 
'  said  treaty. 

Done  at  Berne  the  1st  of  July,  1876. 

For  the  Swiss  Federal  Council,  in  the  name  of  the  members  of  the 
lion: 
The  President  of  the  confederation, 

[L.  s.]  WELTI. 
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For  the  government  of  the  United  Kingdom  of  Great  Britain  and  I 
land,  and  for  tiie  government  of  British  India : 

Her  British  M^esty's  minister  resident  in  the  Swiss  Confederation^ 
[L.  s.]  EDWIN  CORBETir, 


POSTAL  CONVENTION   BETWEEN  THE  UNITED  STATES  OF  AMERICA  AJKD 

THE  COLONIAL  GOVERNMENT  OF  QUEENSLAND. 

The  undersigned,  being  thereanto  duly  authorized  by  their  respective 
Oovernments,  have  agreed  upon  the  following  articles,  establishing  and 
regulating  the  exchange  of  correspondence  between  the  United  States 
of  America  and  the  colony  of  Queensland : 

ARTICLE  I. 

There  shall  be  an  exchange  of  correspondence  between  the  United 
States  of  America  and  Queensland  by  means  of  the  direct  line  of  colonial 
mail-packets  plying  between  San  Francisco  and  New  South  Wales,  as 
well  as  by  such  other  means  of  direct  mail-steamship  transportation 
between  the  United  States  and  New  South  Wales  as  shall  hereafter  be 
established  with  the  approval  of  the  respective  post  departments  of  the 
-countries  concerned,  comprising  letters,  newspapers,  printed  matter  of 
every  kind,  and  patterns  and  samples  of  merchandise,  originating  in 
either  country  and  addressed  to  and  deliverable  in  the  other  country, 
as  well  as  correspondence  in  closed  mails  originating  in  Queensland  and 
destined  for  foreign  countries  by  way  of  the  United  States. 

ARTICLE  II. 

The  post-office  of  San  Francisco  shall  be  the  United  States  office  of 
•exchange,  and  Brisbane  the  office  of  exchange  of  the  colony  of  Queens- 
land for  all  mails  trani^mitted  under  this  arrangement. 

Article  III. 

Ko  accounts  shall  be  kept  between  the  post-departments  of  the  two 
countries  upon  the  international  correspondence,  written  or  printed, 
exchanged  between  them,  but  each  country  shall  retain  to  its  own  use 
the  postages  which  it  collects. 

The  single  rate  of  international  letter- postage  shall  be  twelve  cents  in 
the  United  States  and  sixpence  in  Queensland  on  each  letter  weighing 
lialf  an  ounce  or  less,  and  an  additional  rate  of  twelve  cents  (sixpence) 
for  each  single  weight  of  half  an  ounce  or  fraction  thereof,  which  shall  in 
all  cases  be  prepaid  at  least  one  single  rate  by  means  of  postage-stamps 
at  the  office  of  dispatch  in  either  country.  Letters  unpaid,  or  prepaid 
less  than  one  full  rate  of  postage,  shall  not  be  forwarded,  but  insaffi- 
ciently-paid  letters,  on  which  a  single  rate  or  more  has  been  prepaid, 
shall  be  forwarded,  charged  with  the  deficient  postage,  to  be  collected 
and  retained  by  the  post-department  of  the  country  of  destination. 

The  United  States  post-office  shall  levy  and  collect  to  its  own  use  on 
newspapers  addressed  to  Queensland  a  postage  charge  of  two  cents, 
and  on  all  other  articles  of  printed  matter,  patterns  and  samples  ot 
merchandise,  addressed  to  Queensland,  a  postage  charge  of  four  cents 
per  each  weight  of  four  ounces  or  fraction  of  four  ounces. 

The  post-office  of  Queensland  shall  levy  and  collect  to  its  own  use  on 
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lewspapers  addressed  to  the  United  States  a  postage  charge  of  two 
^ents,  and  on  other  articles  of  printed  matter,  patterns  and  uamples  of 
merchandise,  addressed  to  the  United  States,  a  postage  charge  of  four 
Dents  per  each  weight  of  two  ounces  or  fraction  of  two  ounces. 

Letters,  newspapers,  and  other  articles  of  printed  matter,  patterns 
and  samples  of  merchandise,  fully  prepaid,  which  may  be  received  in 
either  country  from  the  other,  shall  be  delivered  free  of  all  charge  what- 
soever. 

}^ewspax>ers  and  all  other  kinds  of  printed  matter,  and  patterns  and 
samples  of  merchandise,  are  to  be  subject  to  the  laws  and  regulations  of 
each  country,  respectively,  in  regard  to  their  liability  to  be  rated  with 
letter  postage  when  containing  written  matter,  or  for  any  other  cause 
specified  in  said  laws  and  regulations,  as  well  as  in  regard  to  their  lia- 
bility to  customs  duty  under  revenue  laws. 

ARTICLE  IV. 

The  United  States  office  engages  to  grant  the  transit  through  the 
United  States,  as  well  as  the  conveyance  by  the  United  States  mail-pack- 
ets, of  the  correspondence  in  closed  mails  which  the  Queensland  post- 
office  may  desire  to  transmit  via  the  United  States  to  British  Columbia, 
the  British  North  American  provinces,  the  West  Indies,  Mexico,  Cen- 
tral and  South  America,  an4  at  the  following  rates  of  United  States 
traDsi^postage,  viz : 

For  the  United  States  territorial  transit  of  closed  mails  from  Queens- 
land for  Mexico,  British  Columbia,  Canada,  or  other  British  North 
American  provinces,  when  transmitted  entirely  by  land-routes,  six  cents 
peroance  for  letter-mails,  and  sixteen  cents  per  pound  for  all  kinds  of 
printed  matter. 

For  the  United  States  territorial  and  sea  transit  of  closed  mails  from 
Queensland  for  British  Columbia  or  other  British  North  American  prov- 
inces, Mexico,  Central  and  South  America,  or  the  West  India  Islands, 
,  when  transmitted  from  the  United  States  by  sea,  twen^-five  cents  per 
onnce  for  letter- mails,  and  twenty  cents  per  pound  for  all  kinds  of  printed 
matter. 

The  Queensland  post  office  shall  render  an  account  to  the  United 
iJtates  post  office,  upon  letter-bills  to  accompany  each  mail,  of  the 
night  of  the  letters,  and  also  of  the  printed  and  other  matter  contained 
in  snch  closed  mails,  forwarded  to  the  United  States  for  transmission 
to  either  of  the  above-named  countries  and  colonies,  and  the  accounts 
drisiDg  between  the  two  offices  on  this  class  of  correspondence  shall  be 
stated,  adjusted,  and  settled  quarterly,  and  the  amounts  of  the  United 
States  transit-charges  found  due  on  such  closed  mails  shall  be  promptly 
paid  over  by  the  Queensland  post  office  to  the  United  States  post  office 
in  snch  manner  as  the  Postmaster-General  of  the  United  States  shall 
prescribe. 

Aeticle  y. 

Prepaid  letters  from  foreign  countries  received  in  and  forwarded  from 
^6  United  States  to  Queensland  shall  be  delivered  in  said  colony  free 
<)f  all  charges  whatsoever,  and  letters  received  in  Queensland  from  the 
United  States  addressed  to  other  colonies  of  Australia  will  be  forwarded 
^  destination  subject  to  the  same  conditions  as  are  applicable  to  corre- 
spondence originating  in  Queensland  and  addressed  to  those  countries. 
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Article  VI. 

The  two  post-departments  may,  by  mutual  agreement,  provide  ^^or 
the  transmission  of  registered  articles  in  the  mails  exchanged  betw^c>/7 
the  two  countries. 

The  register-fee  for  each  article  shall  be  ten  cents  in  the  United  Sta.t6« 
and  fonrpence  in  Queensland. 

Article  VII. 

The  two  post-departments  shall  settle  by  agreement  between  them  all 
measares  of  detail  and  arrangement  requir^  to  carry  this  convention 
into  execution,  and  may  modify  the  same  in  like  manner,  from  time  to 
time,  as  the  exigencies  of  the  service  may  require. 

Article  YIIL 

Every  fully  prepaid  letter  dispatched  from  one  country  to  the  other 
shall  be  plainly  stamped  with  the  words  "  paid  all,''  in  red  ink,  on  the 
right-hand  upper  corner  of  the  address,  in  addition  to  the  date-stamp 
of  the  office  at  which  it  was  posted,  and  on  insufficiently-paid  letters  the 
amount  of  the  deficient  postage  shall  be  inscribed  in  black  ink. 

Article  IX. 

Dead  letters,  which  cannot  be  delivered  from  whatsoever  cau^e,  shall 
be  mutually  returned,  without  charge,  monthly,  or  as  frequently  as  the 
regulations  of  the  respective  offices  will  permit. 

Article  X. 

This  convention  shall  come  into  operation  on  the  1st  day  of  January, 
1876,  and  shall  be  terminable  at  any  time  on  a  notice,  by  either  office, 
of  six  months. 

Done  in  duplicate  and  signed  in  Brisbane,  the  eighth  day  of  Decern-    - 
ber,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and  seventy- 
five,  and  in  Washington  on  the  second  day  of  February,  one  thousand 
eight  hundred  and  seventy-six. 

[seal.]  MARSHALL  JEWELL, 

Postmaster- Oeneral  of  the  United  States. 
GEOBGE  THOBN,  Junior, 
Poslmaster-Oeneral  of  Queensland. 
Approved. 

EwD.  Cairns. 

I  hereby  approve  the  aforegoing  convention,  and  in  testimony  thereof 
I  have  caused  the  seal  of  the  United  States  to  be  affixed. 
[seal.]  U.  S.  grant. 

By  the  President : 
Hamilton  Fish, 

Secretary  of  State. 

Washington,  February  5, 1876. 
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BDITIONAL  AGREEMENT  BETWEEN  THE  UNITED  STATES  OF  AMERICA 
AND  THE  EMPIRE  OF  JAPAN,  MODIFYING  THE  PROVISIONS  OF  THE 
POSTAL  CONVENTION  OF  THE  6th  AUGUST  1873,  AND  ALSO  OF  THE 
AGBEEMENT  OF  APRIL  26th  1875  BETWEEN  THE  TWO  COUNTRIES. 

The  andersigned  being  thereanto  duly  authorized  by  their  respective 
rovemments  have  agreed  to  modify  the  provisions  of  the  Postal  Cou- 
eotioQ  between  the  United  States  and  Japan,  concluded  the  6th  day 
f  August,  A.  D.  1873,  or  the  6th  day  of  the  8th  month  of  the  6th 
sar  of  Meiji,  and  of  the  Agreement  between  the  United  States  and 
apan,  signed  at  Washington  the  26th  day  of  April  A.  D.  1875,  as  fol- 

IsL  It  is  agreed  that  the  second  paragraph  of  Article  III  of  the  said 
onvention  be  so  modified  that  the  single  rate  of  international  letter 
)8tage  shall  be  reduced  to  five  cents  in  the  United  States  and  five  sen 
[  Japan,  on  each  letter  weighing  fifteen  grammes  (one  half  ounce)  or 
!88,  and  an  additional  rate  of  five  cents  or  five  sen  for  each  additional 
eight  of  fifteen  grammes,  (one  half  ounce)  or  faction  thereof. 

Also  that  the  Agreement  between  the  United  States  and  Japan,  signed 
t  Washington  the  26th  day  of  April  A.  D.  1875,  relative  to  the  inter- 
ational  postage  on  newspapers  and  other  printed  matter,  patterns  and 
amples  of  merchandize  exchanged  between  the  two  countries  be  so 
Bodified  that  the  postage  to  be  levied,  collected,  and  retained  by  the 
i*08t  Office  of  the  country  of  origin  shall  be  reduced  to  two  cents  in  the 
Jnited  States  and  two  sen  in  Japan  on  each  newspaper  not  exceeding 
our  ounces  in  weight,  and  two  cents  or  sen  for  each  weight  of  two 
)aDce8  or  fraction  of  two  ounces  on  all  other  articles  of  printed  matter, 
)attenis  and  samples  of  merchandize. 

2od.  It  is  further  agreed,  in  view  of  the  fact  that  the  Japanese  Gov- 
iroment  is  about  to  establish  a  Postal  Agency  at  Shanghai,  China ;  that 
^e  same  rates  of  postage  and  conditions  of  exchange  shall  be  applied 
to  correspondence  of  every  kind  originating  in  said  Japanese  Postal 
igency,  and  despatched  through  the  exchange  office  of  Yokohama  to  ti^e 
United  States  or  to  foreign  countries  via  the  United  States,  as  are 
applied  to  the  correspondence  similarly  addressed,  originating  in  the 
Empire  of  Japan. 

3rd  It  is  further  agreed  that  the  respective  Japanese  post  offices  of 
Yokohama,  Hiogo,  and  Nagasaki  may  exchange  correspondence  by 
means  of  American  or  Japanese  mail  packets  with  the  Japanese  Postal 
Agency  at  Shanghai. 

And  it  is  also  agreed,  that  the  single  rate  of  letter  postage  to  be  lev- 
ied and  collected  at  the  United  States  Postal  Agency  at  Shanghai  on 
tetters  addressed  to  Japan,  shall  be  five  instead  of  six  cents  as  stipulated 
|d  Article  Y  of  the  Postal  Convention  between  the  two  countries — and 
in  like  manner,  a  reduced  single  letter  rate  of  five  sen  shall  be  levied 
Lod  collected  in  Japan  on  letters  for  Shanghai  when  despatched  in  the 
Bails  to  the  United  States  Postal  Agency  at  that  port. 

4th  It  is  also  hereby  agreed  that  the  provisions  of  Article  V  of  the 
'ostal  Convention  of  August  6th  1873,  as  herein  modified,  shall  continue 
I  force  until  the  Slst  of  December,  1876,  the  date  of  expiration  of  the 
risting  contract  between  the  United  States  and  the  Pacific  Mail  Steam- 
lip  Company,  for  the  mail  service  between  Yokohama  and  Shanghai, 
aching  at  the  ports  of  Hiogo  and  iN'agasaki ;  and  that  on  and  after 
muary  1, 1877,  its  provisions  shall  apply  only  to  such  mails,  if  any,  as 
all  after  that  date  be  exchanged  between  the  Japanese  post  office  at 
)kobama,  and  the  United  States  Postal  Agency  at  Shanghai,  by  means 
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of  mail  packets  aoder  contract  with  the  United  States  Post  Ofll 
partment  performing  regnlar  trips  between  the  portof  Yokobanui,  • 
and  the  port  of  Shanghai,  China. 

This  agreement  shall  be  carried  into  operation  on  the  let  day  of 

A.  D.  1876,  or  on  the  Ist  day  of  the  4th  month  of  the  9th  year  of 

Done  in  dnplicate  origioal  and  signed  at  Washington  this  eigh 

of  Febmary  one  thonaand  eight  hnndred  and  seventy  six,  or  the  S 

of  the  2nd  month  of  the  9th  year  of  Meiji. 

[L.  s.]  MARSHALL  JEWELL 

Postmaster  General  of  the  United  8t 

TOSHIDA  KlYO>f  ARI 

HU  Imperial  Japanese  Majesty's  Envoy  Extraordiiiarn  a. 

Minister  Plenipotentiary  to  the  United  States  o/Ame 

I  hereby  approve  the  aforegoing  Agreement,  and  in  testimony  tl 
I  hare  cansed  the  seal  of  the  United  States  to  be  hereto  afiBxed. 
[L.  s.]  U.  S.  GHA 

By  the  President 
Hamilton  Fish, 

Secretary  of  Slate. 
Washington,  February  8(A  1^*6. 

Translation. 

I  hereby  approve  the  foregoiog  Agreement  and  in  testimony  t 
I  have  caused  the  seal  of  the  Empire  of  Japan  to  be  affixed. 
[L.  B.j  MUTSaH) 

The  3l8t  day  of  the  3rd  month  of  the  9th  year,  Meiji. 
By  order  of  His  Majesty 

lERASSniA  MUNENORI. 
Minister /or  Foreign  Affairs. 


The  andersigned,  being' thereunto  duly  authorized  by  thei' 
governments,  have  agreed  upon  the  following  articles,  estat 
regulating  the  exchange  of  correspondence  between  the  U' 
of  America  and  Bcrmnda : 

AETICLE   I. 

There  shall  be  an  exchange  of  mails  between  the  Unf 
America  and  Bermuda,  by  such  means  of  transportatid 
or  shall  hereafter  be,  established  with  the  approval  of 
Post  Departments  of  the  two  countries,  comprising  let* 
script  subject  by  the  laws  of  either  country  to  letter  r 
newspapers,  booke,  printed  matter  of  every  kind,  she© 
gravings,  lithographs,  photographs,  drawings,  maps,  an 
ing  in  either  couutry  and  addressed  to  and  deliveral 

-*-»)l  make  its  own  arraneements  for,  ar 
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ARTICLE  IL 

New  York  shall  be  the  office  of  exchange  on  the  side  of  the  United 
States,  and  Hamilton  shall  be  the  office  of  exchange  on  the  side  of 
Bermada,  for  all  mails  transmitted  between  the  two  countries  under 
this  arrangement ;  and  all  mail  matter  transmitted  in  either  direction 
between  the  respective  offices  of  exchange  shall  be  forwarded  in  closed 
hags  or  pouches,  ander  seal,  addressed  to  the  corresponding  exchange 
oflSije,. 

The  two  Post  Departments  may  at  any  time  discontinue  either  of  said 
offices  of  exchange  or  establish  others. 

Article  III. 

The  standard  weight  for  the  single  rate  of  postage  and  rule  of  pro- 
gression shall  be : 

1.  For  letters  or  manuscripts  subject  by  law  to  letter  rate  of  postage, 
fifteen  grammes,  (one  half  ounce  avoirdupois.) 

2.  For  all  other  correspondence  mentioned  in  the  first  article,  that 
which  each  country  shall  adopt  for  the  mails  which  it  despatches  to  the 
other,  adapted  to  the  convenience  and  habits  of  its  interior  administra- 
tion. But  each  country  shall  give  notice  to  the  other  of  the  standard 
weight  it  adopts,  and  of  any  subsequent  change  thereof.  The  weight 
stated  by  the  despatching  exchange  office  shall  always  be  accepted,  ex- 
cept in  cases  of  manifest  error.    ' 

Article  IY. 

No  accounts  shall  be  kept  between  the  Post  Office  Departments  of  the 
two  countries,  on  the  International  correspondence,  written  or  printed, 
exclkanged  between  them ;  but  each  country  shall  levy,  collect,  and  re- 
tain to  its  own  use,  the  following  postal  charges,  viz : 
L  The  rate  of  postage  to  be  charged  and  collected  in  the  United  States 
on  each  prepaid  letter  or  manuscript  subject  to  letter  postage,  addressed 
I    to  Bermuda,  shall  be  five  (5)  cent«  United  States  currency,  for  each 
weight  of  fifteen  grammes  or  fraction  thereof;  and  the  rate  of  postage 
[    to  be  charged  and  collected  in  Bermuda  on  each  prepaid  letter  or  manu- 
[     scriptsubject  to  letter  postage,  addressed  to  the  United  States  of  America, 
;     shaU  be  two  pence,  the  same  to  be  in  each  case  in  full  of  all  charges 
whatever,  to  the  place  of  destination  in  either  country. 

The  charge  on  unpaid  letters  shall  be  double  the  rate  levied  in  the 
country  of  destination  on  prepaid  letters. 

2.  On  all  other  articles  of  correspondence  mentioned  in  the  first  arti- 
cle, the  Post  Departments  of  the  United  States  and  Bermuda  may  re- 
spectively levy,  collect,  and  retain  to  their  separate  and  exclusive  use, 
SQch  rates  of  postage  adapted  to  their  interior  administration  and  to 
tie  cost  of  sea  transportation,  as  they  shall  deem  advisable ;  which  rates 
shall,  in  like  manner,  be  in  full  of  all  charges  whatever,  to  the  place  of 
destination  in  either  country.    But  each  office  shall  give  notice  to  the 
other  of  the  rates  it  adopts  for  such  correspondence,  and  of  any  subse- 
qaeot  change  thereof.    The  maximum  weight  of  such  correspondence  is 
iixed  at  4  pounds. 

Newspapers  and  other  correspondence  of  the  class  referred  to  in  the 

preceding  paragraph,  shall  be  sent  in  narrow  bands,  or  covers  open  at 

the  sides  or  ends,  so  that  they  may  be  e<asily  examined  ;  and  packages 

of  such  correspondence  shall  be  subject  to  the  laws  and  regulations  of 

each  country  in  regard  to  their  liability  to  pay  customs  duty,  \i  eovi\)OTa.- 

12  P  O 
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ing  dutiable  goods ;  or  to  be  rated  with  letter  postage  when  containin 
written  matter,  or  for  any  other  cause  specified  in  said  laws  and  regal 
tions. 

Article  V. 

Prepayment  of  postage  of  every  description  of  article  can  be  effect, 
only  by  means  of  postage  stamps  or  stamped  envelopes  valid  in  t: 
country  of  origin. 

The  correspondence  to  be  reciprocally  exchanged,  shall  be  impress 
on  the  upper  part  of  the  address  with  a  stamp  indicating  the  place 
origin  and  date  of  posting. 

Unpaid  or  insufficiently  paid  letters,  or  manuscripts  subject  by  law 
letter  rate  of  postage,  shall,  in  addition,  be  impressed  with  the  stamp 
(tax  to  be  paid),  the  application  of  which  shall  devolve  upon  the  ej 
change  office  of  the  country  of  origin. 

Every  international  letter,  or  manuscript  subject  to  letter  postage 
which  does  not  bear  the  stamp  T,  shall  be  considered  as  fully  paid  U 
destination,  and  treated  accordingly,  unless  there  be  an  obvious  error 

When  a  letter,  or  any  manuscript  subject  by  law  to  letter  postage,  un 
paid  or  insufficiently  paid,  shall  be  liable,  by  reason  of  its  weight,  t 
more  than  a  single  rate  of  postage,  the  despatching  office  shall  indicate  i 
the  upper  right-hand  corner  of  the  address,  in  ordinary  figures,  tb 
number  of  rates  to  which  it  is  liable. 

When  a  letter  shall  be  insufficiently  prepaid  by  means  of  postag 
stamps,  the  despatching  office  shall  indicate,  in  figures  in  black  inl 
placed  by  the  side  of  the  postage  stamps,  their  total  value  expressed  i 
the  currency  of  the  country  of  destination. 

In  case  postage  stamps  may  be  used  which  are  not  of  any  value  in  tl 
country  of  origin,  no  account  shall  be  taken  of  them.  This  fact  shall  I 
indicated  by  the  figure  ^^0,"  placed  by  the  side  of  the  postage  stamps. 

The  office  of  the  country  of  destination  shall  charge  the  insufficient 
paid  letters  with  the  amount  of  the  deficient  postage  calculated  at  tl 
rate  of  an  unpaid  letter  of  the  same  weight 

In  case  of  need,  fractions  may  be  raised  to  the  necessary  unit  of  char^ 
in  force  in  the  country  of  destination. 

Article  VL 

Letters,  and  other  communications  in  manuscript,  which,  from  an 
cause,  cannot  be  delivered  to  their  address,  after  the  expiration  of 
proper  period  to  effect  their  delivery  shall  be  reciprocally  returned  evei 
month,  unopened  and  without  charge,  to  the  Post  Office  Department  < 
the  despatching  country ;  but  newspapers  and  all  other  articles  of  printe 
matter  shall  not  be  returned,  but  remain  at  the  disposal  of  the  recei 
iiig  office. 

Letters  erroneously  transmitted  or  wrongly  addressed,  shall  be  prompt' 
returned  to  the  despatching  office  without  charge. 

Article  VII. 

To  accommodate  the  Bermuda  Government,  and  at  the  san>e  tin 
maintain  the  condition  that  postage  accounts  shall  not  be  kept  betwe^ 
the  two  countries,  the  Post  Office  Department  of  the  United  States  w 
forward,  without  charge,  to  the  Canada  frontier  and  vice-versaj  such  cc 
respondence,  in  sealed  bags  of  small  weight  and  bulk,  as  the  Berma4 
Post  Office  may  exchange  directly  with  the  Dominion  of  Canada,  throug 
the  United  States ;  but  should  the  weight  and  bulk  of  such  mails  at  ai 
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time  be  deemed  too  great  to  justify  this  concession,  the  Post  Office  De- 
partment of  the  United  States  reserves  the  right  to  withdraw  it,  upon 
giTing  notice  to  that  effect. 

Article  VIII. 

Letters  originating  in  foreign  countries  and  addressed  to  the  United 
States  or  to  Bermuda  respectively,  on  which  the  foreign  and  interna- 
tional i>o8tage  charges  are  fully  prepaid,  shall,  when  forwarded  in  the 
mails  of  either  country  to  the  other,  be  delivered  in  the  country  of  des- 
tination free  of  charge. 

Official  correspondence  between  the  two  Post  Departments  relating 
exclusively  to  the  postal  service,  shall  be  exempt  from  postage  charges. 

Article  IX. 

Neither  Post  Department  shall  be  required  to  deliver  any  article  re- 
ceived in  the  mails,  the  circulation  of  which  shall  be  prohibited  by  the 
laws  in  force  in  the  country  of  destination.  And  any  article  subject,  by 
the  laws  of  either  country,  to  customs  duty  or  to  confiscation,  shall,  when 
received  in  the  mails  from  the  other,  be  treated  in  accordance  with  the 
laws  of  the  receiving  country. 

Article  X. 

The  two  Post  Departments  may  provide  for  the  transmission  of  regis- 
tered articles  in  the  mails  exchanged  between  the  two  countries. 

The  registration  fee  for  each  article  shall  be  ten  cents  in  the  United 
States  and  six  pence  in  Bermuda. 

Article  XI. 

The  two  Post  Departments  shall  settle,  by  agreement  between  them, 
all  measures  of  detail  and  arrangement  required  to  carry  this  Conven- 
tion into  execution,  and  may  modify  the  same,  in  like  manner,  from  time 
to  time,  as  the  exigencies  of  the  service  may  require. 

Article  XII. 

This  Convention  shall  come  into  operation  on  the  first  day  of  October, 
uid  shall  be  terminable  at  any  time  on  a  notice,  by  either  office,  of  six 
months. 

Done  in  duplicate  and  signed  in  Washington  on  the  twenty-ninth 
%  of  August,  1876,  and  in  Hamilton  on  the  ninth  day  of  August,  1876. 
[SEAL.]  JA8.  K  TYNER, 

Postmaster' Oeneral  of  the  United  States. 

J.  H.  LEFBOY,    «^  J 
Major-Qeneraly 
Governor  and  Commander-in-Chief  of  the  Bermtutas. 

I  hereby  approve  the  aforegoing  Convention,  and  in  testimony  thereof 
Ihave  caused  the  seal  of  the  United  States  to  be  affixed. 
[SEAL.]  U.  S.  GRANT. 

By  the  President : 

W.  HUNTEE, 

Acting  Secretary  of  State. 
Washington,  Sept.  4eA,  1876. 
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additional  article  of  agreement  between  the  post-offici 
departments  of  the  united  states  of  america  and  nev;i 
foundland. 

Sole  Article. 

It  is  agreed  that  the  single  rate  of  international  letter-postage,  in  fr" 
to  destination,  shall  be  five  cents  on  each  letter  weighing  half  an  oairr 
(15  grammes)  or  less,  and  an  additional  rate  of  five  cents  for  each  ad^ 
tional  weight  of  half  an  ounce  (15  grammes)  or  fraction  thereof,  the 
payment  of  which  shall  be  compulsory  at  the  office  of  mailing  in  eitl 
country. 

This  article  shall  take  effect  immediately,  superseding  the  provisic^ 
of  the  second  paragraph  of  article  3  of  the  Postal  Convention  of  20-^ 
November,  1872,  which  paragraph  is  hereby  rescinded. 

In  witness  whereof  the  Postmaster  General  of  the  United  States  oi 
America  and  the  Postmaster  Oeneral  of  Newfoundland  have  heretc 
set  their  hands  and  affixed  their  seals  at  the  date  set  opposite  to  eact^ 
respectively. 

[L.  s.]  JAS.  N.  TYNBR, 

Postmaster  OeT^eral  of  the  United  States  of  America. 

October  6, 1876. 

JOHN  DELANEY, 
Postmaster  Oeneral  Newfoundland, 

September  22, 1876. 


I  hereby  approve  the  aforegoing  additional  article,  and  in  testimony 
thereof  I  have  caused  the  seal  of  the  United  States  to  be  affixed. 
L.  s.]  U.  S.  GRANT. 

'ly  the  President : 

John  L.  Oadwalader, 

Acting  Secretary  ofState^  Washington. 
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SPECIAL  ARRANGEMENT  BETWEEN  THE  GENERAL  POST-OFFICES  OF  THE 
UNITED  STATES  AND  THE  UNITED  KINGDOM,  FIXING  RATES  OF  TEE 
RITORIAL  TRANSIT-CHARGES  ON  BRITISH  CLOSED  MAILS  CONVEYEl 
ACROSS  THE  AMERICAN  CONTINENT  BETWEEN  BOSTON  OR  NEW  YORI 
AND  SAN  FRANCISCO. 

Whereas  Artide  X  of  the  treaty  oonceming  the  formation  of  a  gea 
eral  postal  union,  signed  at  Berne  October  9, 1874,  provides  that  tli 
territorial  transit  charges  on  the  mails  conveyed  across  the  United  StaU« 
of  America  by  the  railways  between  New  York  and  San  Francisco  shai 
continne  to  form  the  object  of  special  arrangements  between  the  pes 
offices  concerned ;  and  whereas  the  territorial  transit-rates  for  the  cc» 
veyance  of  correspondence  in  closed  mails  throngh  the  United  Stat^ 
fixed  by  the  eleventh  article  of  the  postal  convention  of  November  7~^ 
1868,  between  the  General  Post-Office  of  the  United  States  of  Amerx.^ 
and  the  general  post-office  of  the  United  Kingdom  of  Great  Britain 
Ireland,  were,  by  a  notice  of  one  year,  terminated  on  the  24th  of 
gnst,  1876 :  The  nndersigned,  being  thereunto  duly  authorized  by  tlm^^ 
respective  governments  and  acting  for  and  in  behalf  of  the  Gen^^ 
Post-Offices  of  the  United  States  and  of  the  United  Kingdom,  resp^< 
ively,  do  hereby  agree  that  the  territorial  transit-charges  to  be  paid  ^  1 
the  British  post-office  to  the  United  States  Post-Office  on  the  Britx^ 
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dosed  mails  conveyed  on  and  after  the  24th  of  Angnst,  1876,  across  the 
territory  of  the  United  States,  between  Boston  or  New  York  and  San 
Francisco,  shall  be  6  francs  per  kilogramme  of  letters  and  2  francs  per 
kilogramme  of  newspapers,  other  printed  matter,  and  patterns  and  sam- 
ples of  merchandise. 

This  agreement  shall  be  terminable  at  any  time  on  a  notice  by  either 
office  of  one  year. 

In  testimony  whereof  the  undersigned  have  sabscribed  their  names 
and  affixed  their  seals  hereto,  at  Washington,  in  duplicate  original,  this 
«thday  of  October,  1876. 
[SEAL.]  JAS.  N.  TYNESR, 

Postmaster- General  of  the  United  States. 
ED  WD  THOHNTON, 
Her  Britannic  Majesty^s  Minister. 
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Table  tk^wing  tkt  intreoM  and  dtoream  of  pott-offlett  fn  Ua  ateeral  Stata  and  Terrilorie 
aUit  tk«  HumAtr  of  mat-offiou  at  lehich  appointnenU  an  wtade  by  tke  Pretideiit  and  bg  I 


Fo»tMa»t«r-Gei%ertufi>r  u 


ir  mded  June  30,  1976. 
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Total  aperatians  of  the  appointment-office  far  the  year  ended  June  30, 1876. 
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Statement  of  the  operatione  of  the  fYet< 


Pout-offices. 


Albany.N.Y 

Allegheny,  Pa 

Atlanta,  6a 

Baltimore,  Md 

BaDgor,  Me 

Boston,  Mass 

Bloomington,  111 ... . 

Brooklyn,  N.Y 

Boffalo.  New  York. . 
Burlington,  Iowa . . . 

Camden,  N.  J 

Charleston,  S.  C 

Chicago,  111 

Cincinnati,  Ohio 

Cleyeland,  Ohio 

Columbas,  Ohio 

Covington,  Ky 

Davenport,  Iowa. . . . 

Dayton.  Ohio 

Des  Moines,  Iowa. . . 

Detroit,  Mich 

Dubuque,  Iowa 

Easton,  Pa 

Elizabeth,  N.  J 

Elmlra,  N.Y 

Erie,  Pa 

Evansville,  Ind 

Fall  Biver,  Mass  * . . 
Fort  Wayne,  Ind  . . . 
Grand  Rapids.  Mich 

Harrisburgh,  Pa 

Hartford,  Conn 

Hoboken,  N.J 

IndianajpoUs,  Ind ... 

Jersey  City,  N.  J 

Kansas  City.  Mo. . . . 

La  Fayette,Ind 

Lancaster,  Pa 

Lawrence,  Mass 

Leavenworth,  Kans. 

Louisville,  Ky 

Lowell.  Mass 

Lvnn,  Mass 

Manchester.  N.  H  t. . 

Memphis,  Tenn 

Milwaukee,  Wis 

Minneapolis,  Minn.. 

Mobile,  Ala 

Nashville,  Tenn 

Newark,  N.  J 

New  Bedford,  Mass. 
New  Haveu,  Conn  . . 

New  Orleans,  La 

New  York,  N.Y.... 

Norfolk,  Va 

Omaha.  Nebr 

Oswego,  X.Y 

Patcison.  N.J 

Peoria,  111 

Pet^Tsburph,  Va . . . . 

Philadelphia.  Pa 

Pittsburgh,  Pa 

Portland,  Me 

Pott«ville,  Pa 

Poughkeepsie,  N.  Y. 

Providence,  R.I 

Ouincy.  Ill 

Keading.  Pa 

Biobmond,  Ya 

BocheMt«T,  N.  Y 

Saint  JoHeph,  Mo  . . . 
/SEsi'nC  1.01X1%^  'iA.o 


Delivered. 
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Letters. 


*  Eight  carriers  at  tbia 
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office  uuUY 


Postal 
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90. 
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343, 
64, 
33, 

153, 

330. 
54. 

105, 
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3,  913, 
70, 
83, 
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43, 
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45, 

3,514. 

214, 

109, 
45. 
54, 

13H, 

105. 
87, 

1H9, 

146. 

102, 
1,008, 


567 
611 
454 

693 
593 
978 
505 
405 
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601 
540 
581 
646 
916 
034 
277 
933 
695 
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369 
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696 
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369 
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437 
992 
34-: 
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2I»2 
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718 
794 
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Letters. 
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81. 


11, 
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109, 396 
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28.714 
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300.596 
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73,026 
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Postal 
cards. 
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5, 
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Oclo\iftt  \,  \'ffl5,  and  seven 
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5,858 

511, 184 
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33,137 
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45,  013 

11,165 
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39.326 
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36,  817 

71.557 
170. 262 

2:1, 282 
876, 448 

until  June 


I 


3,963 
2,795 
9,133 

23,261 
2,797 

73,120 
2.272 

18,793 

39,315 

2,482 

1.085 

2,699 

137,569 

33,240 

34,465 
3,811 
942 
2,002 
8,755 
3,128 

33,748 

2,991 

1,330 

1,065 

3,447 

711 

9,717 

786 

2,807 

5,409 

820 

2,501 

1,213 

24,851 
2,651 
7,560 
1,181 
1,379 
887 
1.545 

16,503 

1,649 

490 

2,544 

10.326 

17.898 

2,342 

820 

9.661 

10,006 
726 
1.711 
8.948 
334.931 
1.047 
4,362 
1,187 
1,407 
3,687 
3,117 

78.256 
8,339 

i,8:w 

836 
1.117 
3.460 
3,747 
1,485 
8,549 

10,437 
5,003 

66,949 

1,  1876. 
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ifttmfir  ike  year  ended  June  30, 1876. 
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Pieces  handled. 

Cost  of  service,  (inclading 
incidental  expenses.) 
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30,354  55 

3H481 

73,825 

31,374 

939,588 

234.897 

3, 447  30 

3.66 

861  82 

1,023  98 

HSM,786 

2.957.651 
7i,842 

8,964,281 

45. 155, 287 

993,916 

192.828  71 

2.72 

797  50 

149, 276  75 

SB;«84 

24,556 

1,104,583 

184,097 

4,520  95 

4.09 

753  49 

1,  447  97 

3l».S83 

803,965 

374,459 

14, 339, 127 

161,035 

81, 133  39 

.5.66 

911  61 

45,373  95 

^14».083 

423,460 

236,593 

9, 140, 980 

968,852 

32,254  36 

3.52 

948  06 

19,934  49 

in;  353 

87,089 

170,  955 

1, 876.  827 

312, 805 

4,272  84 

2.28 

712  14 

1, 993  83 

MiftM 

52,052 

32,946 

1. 904, 207 

200,701 

4,529  52 

3.76 

754  92 

1, 768  16 

333^347 

58,359 

42,344 

1, 257, 717 

157, 215 

5,882  43 

4.67 

735  30 

8,369  89 

l!l  971,744 

4,329,318 

4, 338. 570 

55. 584,  721 

354,043 

142,896  67 

2.56 

906  54 

78, 012  57 

3^90^439 

768,863 

334,585 

15,  650,  770 

217, 372 

65,799  18 

4.90 

913  88 

47, 838  17 

%9im 

700,362 

895,352 

10, 366, 680 

323.959 

30,356  41 

9.93 

948  64 

17,366  79 

03,38 

102,024 

49,617 

9, 414, 158 

901.180 

9,558  97 

a96 

796  58 

3,489  84 

11^608 

15,572 

8,302 

601,103 

150,276 

9, 761  70 

4.59 

090  42 

675  i8 

367,075 

66,468 

22,277 

1, 276,  840 

182.406 

5,628  38 

4.41 

804  05 

1,335  60- 

105,849 

245,993 

367,634 

3, 512. 447 

299,704 

9.656  46 

9.75 

804  70 

3, 647  19 

341,309 

74,666 

48.758 

1.468.389 

244,732 

4.959  30 

3.37 

826  55 

1,939  74 

^150,331 

440,832 

831,208 

10, 640.  057 

343.228 

98,478  94 

9.68 

918  65 

11,855  20 

441,530 

126,548 

54.475 

1.502.495 

300.499 

3,779  40 

9.51 

755  88 

1, 018  85 

544,306 

101. 168 

315,287 

2,098.635 

349,  m 

4,754  74 

9.96 

792  46 

1, 303  69 

306,696 

43,294 

25.607 

1, 319. 901 

919.867 

4,790  70 

3.63 

798  45 

1,666  24 

Si  081 

50,891 

84,021 

1,  480, 026 

946.671 

4.568  90 

ao9 

761  48 

1,  716  90 

««,718 

50,827 

31,126 

1, 506,  754 

915,951 

6,904  87 

4.12 

886  41 

1, 949  98 

30,110 

97,042 

30.913 

1, 490.  085 

912.869 

5,165  95 

3.45 

737  89 

833  00 

1«4,444 

17.365 

31,689 

931.028 

939,757 

4,483  87 

4.82 

1,190  97 

1,939  88 

773^109 

111,415 

97, 213 

2,680,552 

389.936 

5. 163  10 

1.92 

737  59 

4, 949  31 

TV,  949 

128,817 

55,140 

2,772,455 

346,  557 

5.933  96 

2.14 

741  66 

•     3,820  92 

140,994 

28,808 

14,409 

906,910 

151, 159 

4, 519  43 

4.98 

753  94 

1,547  46 

344,643 

95,347 

65,992 

2, 657,  875 

941.625 

8,730  77 

3.28 

793  70 

6,996  76 

107,507 

23,901 

6,199 

532,265 

133.066 

3,006  99 

5.67 

751  73 

705  66 

1,588,870 

367,357 

177,262 

7, 089, 185 

953.185 

93, 198  41 

3.27 

828  51 

11,  577  75 

534,368 

68,871 

68,477 

2, 624, 313 

187.  451 

11,455  33 

4.36 

818  94 

4, 198  48 

606,805 

151,733 

101, 581 

3,  474,  566 

315,  870 

8,914  60 

2.56 

810  49 

6,987  66 

813,338 

52,226 

17,887 

956,464 

191. 293 

3, 303  14 

3.45 

660  63 

845  23 

139;  538 

85,739 

34,964 

1  081,277 

216.255 

3,907  90 

3.61 

781  58 

821  91 

•KWS 

72,370 

43,015 

1,885,822 

235.728 

6,586  52 

3.49 

823  31 

1,696  68 

881,404 

45,906 

27,226 

1, 014,  389 

902,878 

3,314  20 

3.26 

662  84 

690  43 

I.SS4,S98 

475, 714 

227,492 

7.236,688 

241,232 

27,386  14 

3.64 

912  87 

9,745  44 

706,415 

96,998 

48.353 

2,025,969 

202,597 

7,  470  13 

2.33 

747  01 

3, 622  04 

345,813 

8SI,727 

35, 167 

1,  418,  897 

202,700 

6,388  78 

4.50 

912  68 

1,611  80 

318,071 

73.892 

111,172 

1,  660, 637 

332,127 

6, 199  93 

a  73 

1,239  99 

1,951  85 

iS^ 

113,427 

91.982 

3,049,016 

234.540 

9,808  44 

3.22 

745  50 

9, 610  87 

1,717,172 

339.159 

909,215 

7, 080,  439 

272.325 

24, 933  98 

3.38 

958  97 

15,  008  37 

4»,gT7 

90,867 

54,095 

1,  980,  176 

220.020 

7,960  90 

3.66 

806  77 

3.337  18 

480,850 

68.615 

131. 374 

1, 275, 376 

212, 563 

3,857  32 

3.02 

642  89 

1,839  40 

iS*^ 

117,764 

87, 051 

2, 676, 708 

267,  671 

9, 072  83 

3.39 

907  28 

2.538  00 

I>«^899 

204,398 

124,163 

4,  947, 32t) 

206,138 

92,062  06 

4.46 

919  25 

11,250  77 

3W.0® 

48,290 

14,  444 

1,512,717 

216, 102 

5,  569  31 

3.68 

795  62 

1.865  39 

23,566 

77,913 

68.431 

2, 642,  542 

188.  753 

11,850  50 

4.48 

846  46 

10. 162  58 

^.512.359 

379,834 

679,531 

6, 245,  899 

132,891 

39,  928  55 

6.39 

849  54 

10, 626  59 

6,896,415 

4,812,111 

143,  040,  255 

333.427 

375,  368  26 

2.62 

874  98 

993, 240  22 

578. 9S8 

113,808 

50,195 

1,  621,  842 

270,307 

4,  492  90 

2.77 

748  82 

1,  671  88 

318,448 

78.  142 

31,106 

1,  475,  542 

245,  924 

4.639  83 

3.14 

773  30 

2, 039  87 

394,390 

53,564 

25,866 

1.072,181 

178, 697 

4,  706  27 

4.39 

784  71 

913  84 

«8,572 

43.614 

28, 228 

1,129,629 

161, 376 

5,611  82 

4.81 

801  69 

1,  713  40 

578.055 

155, 622 

61,09d 

1,  886. 999 

235,  875 

6, 188  14 

3.22 

773  52 

1,  461  57 

*»  500, 635 
^774,105 

51, 177 

22,  682 

967.502 

193,  500 

3,  495  54 

3.61 

699  11 

544  83 

4, 649, 993 

4,  837,  424 

84.  992, 249 

344, 098 

931,  645  61 

2.72 

937  84 

294. 322  29 

283,689 

189,  225 

6, 625, 127 

194, 857 

27,  728  24 

4.18 

815  54 

18, 105  52 

885.623 

169,  799 

90,46? 

2,  470, 133 

247,  013 

8, 783  95 

3.55 

878  39 

3,  525  85 

^2! 

26.844 

49.661 

833,  539 

208,385 

2.895  20 

3.47 

723  80 

1.  087  14 

•   S'S 

100,824 

138,034 

9.  081,  204 

346,867 

4,341  54 

2.08 

723  59 

1,  884  93 

5^"S 

78. 155 

21,240 

2, 789,  849 

139,  492 

16,  584  45 

5.09 

829  22 

13,749  14 

S^S 

97,911 

41,503 

1,545.206 

220. 744 

5,  727  78 

.3.61 

818  25 

1,  429  44 

«l,608 

68,802 

34,239 

1, 732, 292 

192,477 

7,  496  97 

4.33 

833  00 

2,035  62 

^»10.123 

177,274 

103,322 

3. 306,  475 

206.655 

12, 527  51 

3.78 

782  97 

3,  532  05 

161,809 

171.817 

6,  875,  835 

298.  949 

17, 940  62 

2.60 

780  03 

10, 015  90 

''«J1,849 

116,746 

113. 187 

2. 054, 030 

293,  433 

4,899  20 

2.38 

699  89 

2, 154  3ft 

1,411,619 

1, 951, 020 

27, 043,  402 

252,742 

98,  539  92 

3.64 

920  93 

38,164  £» 

t  Seven  c; 

urJers  at  this 

office  an< 

til  Jane  1, 187( 

5. 
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Statement  of  the  operatione  of  the  free-delivery  et^^te 


Number  of  carriers 
in  service   June 
30,1876. 

Delivered. 

Post-offices. 

Mail 

LooaL 

IS 

1 

Letters. 

Postal 
cards. 

Letters. 

Postal 
cards. 

•Saint  Paul,  Minn 

10 
6 

42 

6 

8 

5 

17 

15 

6 

15 

13 

37 

6 

10 

11 

886,488 

355,974 

3, 099, 257 

484,197 

798,839 

378.400 

1, 787,  567 

1,  419,  327 

421.  376 

1,  727, 519 

1, 105, 397 

2,611,478 

666,979 

647,153 

706, 310 

173,472 

54. 310 
216,532 

81.797 
108,000 

74.  476 
234.266 
135. 019 

45, 742 
241,262 
192,150 
213,434 
121,727 

86.773 
108.485 

54,251 

36,913 

1,222,402 

70.720 

104.387 

22,881 

177,002 

118,719 

40.305 

197,318 

120,063 

344,711 

41,073 

73,776 

96,610 

40,940 
32,171 

612.008 
19,687 
32,770 
15. 943 

135, 151 
87,411 
21,681 
90.841 
60.078 

132,438 
19,953 
43,956 
72,418 

9,608 

8 

11.399 

2,294 

1,232 

1,298 

7,291 

6,170 

899 

3.819 

5.215 

6.999 

6,628 

1,704 

31 

578. 40S 

•Salem,  Mass  . . .r, ».,-,, x.- 

315, 131 

San  Francisco,  Cal 

SavaDnah,  Ga 

1,340.611 
229,314 

Springfield,  Mass 

Springfield.  HI 

308,980 
231.219 

Syracuse.  N.  Y 

902,883 

Toledo.  Ohio 

613,473 
256,554 

Trenton.  K.J 

Trov.  N.Y 

803,995 

TJtica.  N.T 

512,143 

WashingtoD.  D.  C 

Wheeling,  W.  Va 

Wilmington.  Del 

1, 341, 801 
352,613 
317,255 

Woroeswr.  Mass 

348,825 

Total  aggregates  and 
averages 

2,269 

189, 659, 443 

23, 952, 381 

53,773.953 

19,963,290 

1, 069, 693 

80.675,04(1 

averages :i,:wji   it<»,i»»,f4j  ;cj,i>d*^9Hi  dJ,TTJ.yd9  iji,w»,»Hi  i,ui>9,e»s  tw.0T3,O4« 

Salary  of  special  agents  of  the  Post-Offloe  Departmect  paid  out  of  appropriations  for  letter-carriei 


Total. 
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/(Tf  (ket/w  ended  June  30, 1876 — ContiQaed. 


Cdleotod. 


S 

0 

w 

o 


739^030 
271^496 

va,w 

1,0831833 

1,U6.025 

347.375 

1.41^359 

897,830 

1,823;  385 

S8i,l» 

307,153 

4U,549 


90^280;  079 


S 

I 


Pieces  handled. 


157, 44S 

53,770 

683,634 

69.386 

81,747 

62,540 

818.634 

974,453 

47,966 

903,315 

187, 747 

992,843 

108.916 

76,790 

92,499 


/haan  July  1, 1875 


33.950.503 


73,965 
44,933 

838,058 
34.022 
49.423 
58,364 

165,640 

198,733 
33.104 

334,116 
95,706 

984,976 
63,434 
15.339 
45, 612 


98,453,066 


9,706,588 
1, 171, 996 
19,969,187 
1,413,035 
1,942,099 
1,068,790 
4,722.367 
4, 049, 330 
1. 916. 302 
5. 014. 544 
3, 176, 329 
6,982,004 
1,938,509 
1,569.899 
1, 915, 332 


631, 777, 473 


970,659 
195,333 
308,790 
935,504 
949,754 
913, 756 
977,786 
969.955 
202,717 
334.303 
944,333 
188,703 
323,085 
156.990 
174, 121 


Cost  of  service,  (tndading 
inoidentftl  expenses.) 


t7. 469  43 

5, 211  68 

41,307  96 

4,127  00 

6, 131  85 

3,635  35 

14, 168  53 

12,637  77 

4,656  34 

12,056  37 

11,094  00 

34.929  55 

4.332  76 
8.012  73 

9.333  31 


1, 976. 486  85 
4,699  66 


1, 961, 186  51 


Pi 


MUU, 
9.75 
4.45 
3.96 
9.91 
3.15 
a  44 

aoo 
a]9 
a83 

9.40 

a  49 
aoo 

9.93 
5.10 
4.86 


a  13 


•746  94 
868  61 
983  59 
687  83 
765  83 
737  07 
834  63 
843  53 
776  04 
803  76 
853  39 
944  04 
730  46 
801  97 
847  57 


187 


iS 


19,795  03 
1,540  63 

65,535  76 
9,690  89 
3,899  49 
958  17 
5, 331  45 
4, 785  76 
1,759  68 
5, 717  05 
3,943  31 

90,996  41 
1, 349  81 
9.T03  96 
^  784  39 


9, 065, 561  73 
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ANNUAL   REPORT 


OF  THE 


UDITOR  OF  THE  TREASURY 

FOR  THE 

POST-OFFICE    DEPARTMENT 
TO    THE  POSTMASTEK-GENERAL 

FOR  THE 

FISCAL  YEAR  ENDED  JUNE  30. 1876. 


Office  of  the  Auditor  of  the  Teeasuby 

FOB  THE  Post-Office  Depabtment, 

October  23, 187^ 

I  have  the  honor  to  submit  the  following  annual  report  of  the 
3  and  expenditures  of  the  Post-Office  Department,  together  with 
rations  of  this  office  in  connection  therewith,  for  the  fiscal  year 
Fane  30, 1876. 

Colleciion  of  post-office  revenues. 

lumber  of  post-offices  in  operation  during  the  year  was  36,495 
ire  classified,  under  the  regulations  adopted  for  the  government 
Department,  chapter  25,  sections  352  to  368,  inclusive,  as  follows : 
of^ces,  depositing  offices,  depository  and  draft  offices,  and  col- 
offices. 

following-named  offices  are  denominated  depositories  or  draft 
and  are  required  by  the  Postmaster-General  to  receive  and  retain, 
to  the  drafts  of  the  Department,  the  funds  of  certain  adjacent 
as  well  as  the  revenues  of  their  own,  viz  : 


f  ich.,  J.  H.  Fee. 

i,  Y.,  J.  F.  Smyth. 

nra,  J.  H.  Morris. 

&a.,  Benl.  Conley. 

S,  Y.,  J.  B.  Bicbardson. 

Me.,  H.  H.  Hamlin. 

'ex.,H.B.  Kinney. 

He.,  A.  B.  Famham. 

N.  Y.,  Wm.  Tyrrell. 

,  Mich.,  T.C.Phillips.       . 

ton,  N.  Y.,  E.  B.  Stephens. 

Dn,  Vt.,  B.  J.  Derby. 

)n.  111.,  J.  A.  Miles. 

d,  Ohio,  N.  B.  Sherwin. 
s,  Ohio,  J.  M.  Comly. 
N.  H.,  J.  E.  Larkin. 
Iowa,  A.  K.  Bailey. 
[?olo.,  £.  C.  Samner. 
les,  Iowa,  J.  S.  Clark. 
!dicb.,  J.  H.  Kaple. 

>,  Iowa,  G.  L.  Torbert. 
inaw,  Mich.,  T.  8aylor. 
ff.  Y.,  C.  G.  Fairman. 
lie,  Ind.,  T.  R.  McFerson. 
Ige,  Iowa,  N.  M»  Page, 
yne,  Ind.,  J.  J.  Kamm. 
apids,  Mich.,  A.  B.  Tamer, 
irgh.  Pa.,  M.  W.  McAlarey. 
,  Conn.,  J.  H.  Bumham. 
n,  Mich.,  F.  A.  Doaglas. 
,Tex.,T.H.Scanlon. 
ie,  Ala.,  J.  D.  Sibley, 
lolis,  Ind.,  W.  R.  HoUoway. 
y,  Iowa,  M.  H.  Brainard. 
rille,  Fla.,  M.  Gk)yin. 
ma,  N.Y.,  A.  M.Clark, 
oo,  Mich.,  L.  B.  Kendall 
.  H.,  A.  Smith. 
Iowa,  J.  C.  Parrott. 

e,  Tenn.,  Wm.  Role. 


La  Fayette,  Ind.,  J.  L.  Miller. 
Lansing,  Mich.,  S.  D.  Bingham. 
Leavenworth,  Kans.,  D.  K.  Anthony. 
Lexington,  Ky.,  H.  K.  Milward. 
Lima,  Ohio,  C.  Parmenter. 
Louisville,  Ky.,  L.  M.  Porter. 
Madison,  Wis.,  E.  W.  Keyes. 
Malone,  N.  Y.,  J.  J.  Seaver. 
Marquette,  Mich.,  S.  M.  Billings. 
Marshall  town,  Iowa,  E.  N.  Chapin. 
Mead  vi  lie,  Pa.,  L.  D.  Williams. 
Memphis,  Tenn.,  J.  Deloaob. 
Milwaukee,  Wis.,  H.  C.  Payne. 
Mobile,  Ala.,  T.  C.  Bingham. 
Montgomery,  Ala.,  J.  J.  Martin. 
Montpelier,  Vt.,  J.  W.  Clark. 
Mount  Pleasant,  Iowa,  G.  W.  McAdam. 
NashviUe,  Tenn.,  H.  W.  Hasslock. 
Newark,  N.  J.,  W.  Ward. 
New  Bedford,  Mass.,  T.  Coggeshall, 
New  Haven,  Conn.,  N.  D,  Sperry. 
Norwich,  N.  Y.,  E.  B.  Barrett. 
Ogdensburgb,  N.  Y.,  R.  G.  Pettibone. 
Clean,  N.  Y.,  J.  G.  Johnson. 
Omaha,  Nebr.,  C.  E.  Yost. 
Peoria,  111.,  J.  S.  Stevens. 
Pittsburgh,  Pa.,  E.  C.  Negley. 
Plattsburgh,  N.  Y.,  H.  S.  Ransom. 
Portland,  Me.,  C.  W.  Goddard. 
Portsmouth,  N.  H.,  E.  G.  Pierce. 
Portsmouth,  Ohio,  L.  Adair. 
Providence,  R.  I.,  C.  R.  Brayton. 
Raleigh,  N.  C,  W.  W.  Holden. 
Richmond,  Va.,  E.  L.  Van  Lew. 
Rochester,  N.  Y.,  D.  T.  Hunt. 
Rutland,  Vt.,  A.  H.  Tuttle. 
Saint  Albans,  Vt.,  B.  D.  Hopkins. 
Saint  Johnsbury,  Vt.,  C.  P.  Carpenter. 
Saint  Paul,  Minn.,  David  Day. 
Sandusky,  Ohio,  J.  M.  Boalt. 
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SavaDiiah,  Ga.,  J.  G.  Clark. 
Scranton,  Pa.,  J.  A.  ScrantoD. 
Springfield,  111.,  J.  L.  Crane. 
Stenbenyille,  Ohio,  J.  M.  Reed. 
-Springfield,  Mass.,  H.  C.  Lee. 
Syracnse,  N.  Y.,  A.  C.  Chase. 
Tannton,  Mass.,  E.  £.  Fqller. 
Terre  Haute,  Ind.,  N.  Fillbeck. 
Toledo,  Ohio,  P.  H.  Darling. 
Towanda,  Pa.,  S.  W.  Alvoid. 


Urbana,  Ohio,  D.  C.  Hitt. 
Utica,  N.  Y.,  C.  H.  Hopkins. 
Watertown,  N.  Y.,  W.  G.  Williams 
Wellsborougb,  Pa.,  G.  W.  Merrick. 
Wheeling,  W.  Va.,  C.  J.  Rawling. 
Williamsport,  Pa.,  R.  Hawley. 
Winona,  Minn.,  D.  Sinclair. 
Wooster,  Ohio,  A.  S.  McClure. 
Worcester,  Mass.,  J.  Pickett. 
Zanesville,  Ohio,  J.  C.  Douglas. 


The  following  officers  receive  and  retain,  sabject  to  the  warra 
the  Post-Office  Department',  the  fands  of  such  post-offices  as  i 
structed  to  deposit  in  their  hands,  viz : 

The  Treasurer  of  ike  United  States,  at  WaskingUm,  D.  C.—The  Assistant  Treasi 

the  United  States  at 


New  York,  N.Y. 
Baltimore,  Md. 
New  Orleans,  La. 
<Jincinnati,  Ohio. 
Saint  Lonis,  Mo. 


Philadelphia,  Pa. 
Boston,  Mass. 
Charleston,  8.  C. 
Chicago,  HI. 
San  Francisco,  Cal. 


One  hundred  post-offices  are  draft  offices,  and  daring  the  year  paid 
19,446  drafts,  issned  hy  the  Postmaster-General,  coantersigned,  entered, 
and  sent  oat  hy  the  Auditor,  for  sums  in  the  aggregate  of $1, 668, 

Twenty-six  hundred  and  sixty-six  are  deposit  offices,  a  portion  of  which 
daring  the  year  deposited  with  the  Treasarer  and  Assistant  Treas- 
urers of  the  United  States  the  sum  of •. 4,361, 

Thirty-one  thousand  six  hundred  and  eighty-seven  offices  are  collection 
offices,  and  paid  on  collection-orders  issued  to  mail-contractors  the 
sum  of 4,373 

Two  thousand  two  hundred  and  fifteen  offices  are  special  offices,  and 
derive  their  mail  supplies  hy  the  payment  of  the  revenue  of  their 
offices  therefor,  amounting  to 52 

Three  thousand  eight  hundred  and  seventy-nine  post-offices  are  supplied 
hy  mail-messengers,  for  which  service  there  was  paid  during  the 
year 632 

Revenue  account  of  tlie  Post- Office  Department 

The  receipts  of  the  Department  for  the  fiscal  year  ended  Jane  30, 1876, 

were ^ 93d, 644 

The  amount  placed  in  the  Treasury  for  thS  service  of  the 
X>epartment  for  the  fiscal  year,  being  grants  in  aid  of 
the  revenue,  under  the  following  acts  of  Congress, 
were: 

Under  the  second  section  of  the  act  approved  March  3, 
1875,  for  mail-steamship  service  between  San  Fran- 
cisco, Japan,  and  China $500,000  00 

Under  the  second  section  of  the  act  approved  March  3, 
1875,  for  mail-steamship  service  between  the  United 
States  and  Brazil 37,500  00 

Under  the  act  approved  June  12,  1876,  private  No.  51,  to 

Say  Jackson  T.  Sorrells  for  carrying  the  mails  in  North 
arolina  in  1865 - 53  80 

Under  the  first  section  of  the  act  approved  March  3, 
1871,  for  supplying  deficiency  in  the  revenue  of  the 
Post-OMce  Department  for  the  fiscal  year  ended  June 

30,1871 14,146  38 

.Under  the  third  section  of  the  act  approved  March  3, 
1871,  for  supplying  deficiency  in  the  revenue  of  the 
Post-Office  Department  for  the  fiscal  year  ended  June 

30,1872 3,393  98 

Under  the  third  section  of  the  act  approved  June  23, 
1874,  for  supplying  deficiency  in  the  revenue  of  the 
Post-Office  Department  for  the  fiscal  year  ended  June 
30,  1875 533,488  87 
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Under  the  third  section  of  the  act  approved  Marches, 
l?i75,  for  supplying  deficiency  in  the  revenue  of  the 
Post-Office  Department  for  the  fiscal  year  ended  June 

30,1876 $4,000,000  00 

$5,  Oa«,  583  03 

Aggregate  of  revennes  and  grants 33, 732, 780  53 

Tbe expenditures  of  the  Department  for  the  fiscal  year  ended  Jane  30, 

1876,  were 33,263,487  58 

Excess  of  receipts 469,292  95 

The  balance  standing  to  the  credit  of  the  revenue  ac- 
coont  at  the  close  of  the  fiscal  year  ended  June  30, 
I!i76,wa8 $2,591,851  06 

Add  amount  of  credits  balance  accounts  closed  by  "  sus- 
pense "  to  close  of  fiscal  year 332,406  20 

Total , 2,924,257  26 

Dednct  amount  of  debit  balances  closed  by  **  bad  debt " 
and  ^'  compromise  "  accounts  to  close  of  fiscal  year . . .        966, 768  64 

learing  to  the  credit  of  the  revenue  account : §1, 957, 488  62 

This  amount  includes  all  balances  now  in  suit  and  in  the  hands  of  postmasters. 

Tktiiet  revenue  of  the  Depar(mentfi'om  postages,  being  the  aggregate  of  balances  due  the  United 

Staks  by  postmasters  on  the  adjustment  of  their  quarterly  accounts  for  the  year,  after 
deducting  their  compensation  and  the  expenses  of  their  offices^  wm  : 

For  the  quarter  ended  September  30,  1875 $3,661,106  63 

For  the  quarter  ended  December  31,  1875 4,026,296  89 

Forthe  quarter  ended  March  31,  1876 4,221,410  06 

For  the  quarter  ended  June  30, 1876 3,786,053  19 

Total...', 15,694,866  67 

The  amount  of  letter-postages  paid  in  money  was : 

For  the  quarter  ended  September  30,  1875 : .  $49,539  24 

For  the  quarter  ended  December  31,  1875 w.  58,937  79 

For  the  quarter  ended  March  31,  1876 65,548  97 

For  the  quarter  ended  June  30, 1876 , 50,766  37 

Total 224,792  37 

J%€  amount  of  stamps^  stamped  envelopes,  neicspaper  and  periodical  stamps,  postal  catrls, 

and  newspaper-wrappers  sold  Ufos : 

For  the  quarter  ended  September  30,  1875 ^ $6,286,129  5J9 

Fur  the  quarter  ended  December  31,  1875 6,832,277  81 

For  the  quarter  ended  March  31,  1876 7,002,974  39 

For  the  quarter  ended  June  30,  1876 6,758,130  61 

Total 1 26,879,512  10 

The  amount  of  official  stamps  furnished  the  different  D^artments,  and  included  in  the  above 

•  amount  of  stamps  sold,  was  : 

To  the  Executive  Office $600  00 

To  the  Department  of  State 3^  060  00 

To  the  Navy  Department , 14,460  00 

To  the  War  Department. - 80,486  93 

To  the  Aj^icnltural  Department 1,400  00 

To  the  Interior  Department ...# 100^960  00 

To  the  Department  of  Justice 3,476  00 

To  the  Treasury  Department ^ ,  97,900  00 

To  the  I^oHt-Office  Department ,. 979,046  50 

Total 1,281,389  43 

13  P  o  ~ 
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The  number  of  quarterli/  returns  of  postmasters  received  and  audited,  on  which  th 

115,61)4,806.67  was  found  due  th^  United  States,  was  : 

For  the  quarter  ended  September  30,  1875 

For  the  quarter  ended  December  31,  1875 

For  the  quarter  ended  March  31, 1876 

For  the  quarter  ended  June  30,  1876 

Total. 


MAIL-TRANSPORTATION. 

The  amount  charged  to  trausportatiou  accrued  and  placed  1 
credit  of  uiail-con tractors  and  others  for  mail-trausportatiou  d 
the  year,  was : 

For  the  regular  service  of  maU-rontds $15, 099 

For  the  supply  of  special  and  mail-messenger  offices 684 

For  the  salaries  of  postal-railway  clerks,  route  and  other  agents 2, 412 

For  the  salaries  and  per  diem  of  the  assistant  superintendents  of  the 
postal-railway  service 46 

Total $18,243 

FOKEIGN-MAIL  TRANSPORTATION. 

San  Francisco,  Japan,  and  China $502,531  23 

United  States  and  Brazil : 37,561  96 

New  York,  Great  Britain,  and  Ireland 91,896  64 

Ntfw  York,  England,  France,  and  Germany 30, 798  57 

New  York,  England,  and  Bremen 28,659  80 

New  York,  San  Francisco,  and  South  American  States,  via 

Panamti 16,033  74 

New  York  and  Great  Britain... 13,  ^^^6  58 

New  York,  Philadelphia,  England,  France,  and  Germany..  8,064  74 

New  York,  Havana,  New  Orleans,  and  Vera  Cruz 12, 895  89 

New  York  and  West  Indies 7,448  76 

Chicago,  Detroit,  Portland,  and  Great  Britain 3,603  05 

New  York  and  Glasgow 2,246  72 

New  York,  West  Indies,  Brazil,  and  Argentine  Kepublic  1,204  34 

Boston,  Great  Britain,  and  Ireland 2,976  99 

Philadelphia  and  Queenstown 1, 996  06 

France  and  United  States 1,742  94 

New  York  and  South  American  States,  via  Aspinwall 1,621  72 

Portland  and  Nova  Scotia 790  23 

New  York  and  Bermuda '. 779  02 

New  Orleans,  Key  West,  and  Havana 686  80 

Baltimore,  Brazil,  Argentine  Kepublic,  and  West  Indies..  404  i^ 

Boston  and  Nova  Scotia 254  47 

New  Orleans  and  Havana 215  14 

Philadelphia,  Havaua,  and  New  Orleans 207  86 

New  York  and  Venezuela,  via  West  Indies 242  03 

Cleveland  and  Canada 133  09 

New  York  and  Argentine  Republic 78  84 

Baltimore  and  Bremen 20  71 

Key  West  and  Havana 17  28 

Boston  and  Great  Britain 3  14 

New  York  and  Rotterdam 2  92 

Expenses  of  Government  mail-agent  at  Panama 1, 528  80 

Expenses  of  Government  mail-agent  at  Aspinwall 940  00 

Expenses  of  Government  mail-agent  at  Havana 800  00 

77S 
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The  amount  credited  to  transportatioD  accrued,  and  charged  to  con- 
tractors for  overcredits,  was : 

For  fines  imposed $3, 981  04 

Fordedoctions 116,218  76 

$120, 199  80 

Net  amoant  to  the  credit  of  mail-contractors  and  others 18,  895, 188  14 

The  amoant  actually  paid  during  the  year  was $18, 604, 386  95 

STATEMENT  OF  COLLECTING  DIVISION. 

This  division  has  had  charge  of  24,760  accoants  of  postmasters  who 
became  late  during  the  period  from  July  1,  1874,  to  June  30,  1876. 

AmoaDts  collected  from  postmasters  becoming  late  prior  to  July  1, 1875  : 

Collected  by  draft $20,245  75 

Collected  by  suit 21,201  99 

Credited  on  vonchers - 74,796  38 

Charjred  to  suspense , '. 40  26 

Chirgedtobad  debts 41,922  17 

CbAi^  to  compromise  debts 908  32 

f 

Total 259,114  87 

Xaraber  of  changes  of  postmasters  reported  by  appointment-office  during 
the  fiscal  year  was  9,497  ;   and  the  balances  due  the  United  States  upon 

the  accounts  of  said  late  postmasters  amounts  to $193,094  46 

Of  which  there  has  been — 

Collected  by  draft :....  $88,403  71 

Credited  on  vonchers 224  45 

Charged  to  suspense 21156 

Charged  to  bad  debts 297  49 

89, 137  21 

Total  remaining  due 103,957  25 

Of  which  there  is — 

Insnit $376  81 

Not  in  suit 103, 5H0  44 

103,957  25 

* 

Amount  reported  due  late  postmasters,  late  prior  to  Jply.  1, 1875 : 

As  per  last  report '. $85,002  04 

Decrease  during  the  fiscal  year 1, 298  85 

Amon  nt  remaining  due * 83, 703  19 

AmooDt  paid  thereon $51,856  76 

Amount  closed  by  suspense 5,573  35 

Amount  remaining  due  June  30, 1876 26,273  08 

83,703  19 

Amount  due  postmasters  late  during  the  fiscal  year & $38, 047  63 

Amount  paid  thereon *1 $11,383  46 

Amount  closed  by  suspense «...  270  97 

Amount  remaining  due 26,393  20 

38,047  63 

Amount  due  by  late  postmasters  for  which  suit  has  been  brought  during 

the  fiscal  year $70,139  07 

Amount  collected  by  suit  during  the  fiscal  year 21,201  99 

The  subjoined  tables,  numbered  from  1  to  38,  inclusive,  exhibit  in 
detail  the  transactions  of  the  Department  for  the  fiscal  year. 
I  have  the  honor  to  be,  very  respectfully, 

J.  M.  McGEBW,  Auditor. 
Hon.  J  AS.  N.  Tyner, 

Postmaster-  OeneraL 
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No.  1. — Statement  exhibiting  quarterly  the  receipts  of  the  Po$t-Offioe  Department,  un 

several  heads,  for  the  fiscal  year  ended  June  30, 1876. 


Beoeipte. 


Letter-postage 

Book,  Dewspaper,  and  pam- 
phletpostage 

Box-rents  and  branch  offices. . . 

Fines  and  penalties 

Postage-stamps,  stamped  en- 
velopes, and  postal  cards  ... 

Dead  letters 

Revenue  from  money -order 
business 

Miscellaneous 


Total 


Quarter  end- 
ed Septem- 
ber 30, 1875. 


$49. 539  24 

148  50 

330,607  39 

756  05 

6, 386, 129  29 
2,866  53 


7,735  71 


6, 677,  782  71 


Quarter  end- 
ed Decem- 
ber 31, 1875. 


158,937  79 

48  69 

325,963  73 

1,028  13 

6, 832, 277  81 
4,380  17 


7,  974  78 


7,230,611  10 


Quarter  end- 
ed March 
31, 1876. 


165, 548  97 

13  87 

321,  478  70 

989  77 

7, 002, 974  39 
893  00 


6,739  25 


*,  398,  637  95 


Quarter  end- 
ed June  30, 
187& 


150,766  37 


327,877  23 

584  06 

6, 758, 130  61 
1, 749  50 

190. 770  84 
7,287  13 


7, 337, 165  74 


Ag 


1, 
96, 


28, 


Office  op  thb  Auditob  op  the  Trbasurt 

FOR  THB  Post-Officb  Depabtmbnt,  October  23, 1876. 


J.  M.  McGREW, 
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No.  3. — Statement  of  the  postal  receipts  and  expenditures 


Stites  and  Territories. 


X 

■ 


*  5  «; 
c  _  X 


^     S" 


Maine  

New  Hampshire 

Vermont  

Massachusetts 

Khode  Island 

Connect  icut 

New  York 

New  Jersey 

PennHylvauia 

Delaware 

Maryland 

Virginia 

West  Virjrinia 

North  Carolina 

South  Carolina 

Georisria 

Florida 

Ohio 

Michigan 

Indiana 

Illinois   

Wisconsin 

Iowa 

Missonri 

Kentucky 

TenneHHie 

Alabama 

MisHJHHippi 

Arkansas 

Louisiana 

Texas  

California 

Oregon  

Minnesota 

Kansas 

Nebraska 

Nevada 

Colorado 

Utah 

New  Mexico 

Washington 

Dakota 

Arizona 

Idaho  

Wj-oniing 

Montana 

District  of  Colunibia. 


12,559 

4H) 

416 

11.113 

1.0:10 

2.G91 

82.  101 

A,  lai 

16,63J 

288 

8.311 

2,167 

792 

597 

71rt 

1,705 

9^6 

5,  6(M5 

6.192 

2,512 

13,  658 

3,701 

3,  685 

5,  421 

1,  521 

1,196 

1,197 

670 

301 

3,  667 

3,309 

7,  695 

117 

3,804 

1,147 

654 

414 

4'<4 

293 

71 

73 

144 

21 

53 

59 

62 

5 

2,445 


64 

86!. 

16 

61 

137  34 

69  . 

53  . 

07 

G  42 

90. 

70 

48 

48 

1  40 

92 

7  16 

71 

72 

1  25 

72. 

16 

11  00 

48  . 

98 
41 
53 

5o; 

19| 

71 

66 
5i\ 
33 
41 

28 

40 

68 

47 

12 

05 

33 

78 

81 

58' 

28 

50 

05 

59 

6r? 

57 

38 

25 

01 

1>3 


11  86 

78  22 

1  75 

6  2:) 


7  35 

80 

48  01 

1  05 

12  58 

13  60 

"ii  72 


2  70 


X 

es 


1119  68 
128  62 
152  21 
81M3  69 
126  33 
23:J  28 
3.  344  98 
177  35 
1, 199  20 

16  23 
107  57 

96  43 
124  03 

68  65 

57  20 
141  24 

19  20 

1,  263  82 
602  95 
558  59 

2,  625  91 
362  10 
443  85 
785  45 
241  15 
143  42 

48  UO 
•      60  15 

42  32 
94  05 

196  16 
223  12 

43  26 
22,3  51 
167  63 

76  03 

28  21 

154  83 

67  64 

11  26 
13  91 

6  60 
15  25 
23  45 
18  45 

12  96 
I  00 

63  60 


c  o 


x-r  e; 

C^  — 
Z  -  ^ 

«  t  5. 

Ill 

«   =  X  — 

„-  X  C  w 


5 

'J 


$24. 128  m 

14,228  0<> 

10.  632  86 

98.  9:}0  18 

20.  8'.»6  50 

37.  450  58 

184.650  19 

25.414  09 

87.  489  26 

1.307  48 

10.411  56 

12.007  14 

3.274  90 

7.  749  1>9 

7.  4:>8  28 
19,006  [«> 

4,  752  98 
78.  830  86 
62.  !K)0  42 
45.  3fJ2  95 

103,251  25 
44,  862  04 
60.  7f8  »;4 
30,  899  :ft> 
18.  05«)  Ot". 
10,388  51 
13.  095  59 
13,  042  49 

8,  242  32 
20.  992  80 
36.  523  29 
6),  261  26 

9,441  64 
22.  836  05 
25.  164  37  j 
11,088  74 1 
13.  993  83! 
19.343  r3l 

5,  279  52 
1,525  15 
2.095  13 

1,  6;W  73 
91.5  90 

2,  106  IH) 
2.  626  63 

5,  430  69 

8  00 

6,  378  34 


Dednct  miscellaneous  items. 
Add  miscellaneous  items 


205,913  90,     263  44    15,627  52    1,305.150  79 

I       5238 

18,  878  47! 


776  26 


224,7!>2  37     211  06    15,627  52   1,305,927  05 


$422. 

262, 

241, 
1.871. 

197. 

569. 
5,  :«4. 

554. 

2,581, 

66. 

493. 

391. 

132, 

185, 

15-^. 

*•*••? 

69, 

1.  766. 

818, 
73-2, 

2,  i:j6. 

611. 
786. 
917, 
419. 
298. 
202, 
153. 
115. 
254, 
379, 
740. 

76, 
:J26, 
311. 
157. 

65. 
107. 

64. 

17. 

24, 

28. 

10. 

14. 

41. 

24. 

175. 


296  50 
299  34 
920  08 
740  88 
284  34 
721  94 
467  :i6 
656  05 
324  11 
861  79 
985  95 
683  37 
507  54 
817  36 
940  06 
010  52 
066  85 
129  69 
963  93 
106  23 
232  01 
756  94 
324  91 
252  25 
093  38 
236  94, 
288  32 
451  57i 
.503  89 
.535  Opj 

378  25' 
904  38 
702  44 
154  70 
652  92 
439  79 
060  73 

379  02 
904  46 
910  52 
270  67i 
273  73; 
980  09 
058  37 
227  97 
899  74 
352  47 
886  63 


$440, 
277, 
2.53, 

1.982, 
219, 
610, 

5,6C4, 
5^^. 

2,6r6. 
f.H 

51-2. 
405, 
I3fi. 
194, 
167, 
312, 
74, 

1,851. 
8^8, 
7H0, 

2. 2.V., 
660. 
851, 
954, 
436. 
309. 
216, 
167, 
124, 
979, 
419. 
809. 
86. 

3:k1. 

338, 
169. 

79. 
127. 

70, 

19. 
26. 
30. 
11. 
16. 
4.3, 
30, 

184, 


4i 

88 
31 

70 


104 

m 

337 
oi'7  33 

570  W 
37139 
646  '27 
473  98 
^17  96 
96-2  03 
699  1^ 
234  1'7 
174  26 
874  91 
82J51 
M3  21 
737  93 
48*2  05 
773  90 
68-3  27 
24'2  75 
3J8  73 
919  60 
966^ 
677 '25 
2-25  67 
102  39 
30-2  93 
407  38 
09f*  95 
304  46 
0-2101 
132  25 
259  34 
497  58 
362  16 
544  90 
518  43 
452  76 
063  65 
9.^2  92 
H2'29 
93-2  43 
405  64 
366  48 
774-20 


'A  606,  496  06   27, 133, 451  71 


1,-273,016  04      1,292,618  39 


26,879,512  lOi  28,426,070  10 


Note, — The  following  items  of  expentUture  and  revenue,  being  of  a  general  nature,  are  not  embrtcc^ 

Amount  paid  for  foreign  mail8  and  expenses  of  Government  agents |766, 623  9|| 

BalancoH  tine  foreign  countries 33.253^ 

Ship.  8t**amlH>at.  and  waj-  letters ^'^^S 

Wrapping-paper 18,207  W 

Twine    38,718^ 

Ortic«*fnrnitnre l'^'**  ^ 

AdvertiHing 73.395  ^ 

Mail  bags  and  catchers 176, 512  1- 

Salary  and  per  diem  of  assintant  sui>erintendents  of  i)ostal  railway  service 46,402  01 

Mail  UUm  and  keys l-'^'f?3 

PoHtmarking  and  canceling  Htamps 8,^^57  9|i 

Mail  depredations  and  special  agents llJ*, 676  - 

Letter-balanceH    3,  i'07  3^ 

Expenrtea  of  poHtnge-Htanip!*,  Htamped  envelopes,  and  jxtHtal  cards 680,6JIO  - 

Dead-letter,  ofticial,  and  regiHteied  envelojies,  locks,  and  wals 49,870  ^ 

Additional  compensation  to  {Hmt  masters  for  year  ended  June  'M,  1874.     Act  of  Mar.  3, 1875  1. 1*^  * 

Sundry  and  miscenan<>oiiH  pa\  tneiitM ^*''^*1'^  o 

ExccHH  of  expenditures  brought  down , 3. 076, 075  ^ 


Office  of  tub  Auditoh  ok  thk  TkkxrChx 

FOH  TliK  PosT-OKFlCK  Dkvahvmkst,  October  2^,  \^i^. 
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United  States  for  the  fiscal  year  ended  June  30,  1 876. 


52 

::  t 

II 


I 


2  -  -  *  S 
if  as  a  o* 

OSS*''*" 


343  Cil 

516  891 

^  111 
(Hi  70 
Si2t>5 
S30  25 
785'^ 
■A6  47 
i39  39 
r*  29 
>99  30 

fl5  ft« 
45  03) 
17  40 
il4  02 

kS133i 

138  911 
<78  66i 
H8  87 
M  59 
lis  80 
as  22 
56  14 
763  30 
m  32 
»i56 
)Sibi 
}73  24 
)52  31 
X»  76 
1B0  56 
(75  16 
476  60 
393  18, 
299  59 
12134 
693  29 
991  10 
193  96 
»3  69 
926  61 
441  85 

mo- 
rn 10 


#48.  544  50 
18,  9(>5  73 
15.689  29 

328,  404  44 

27, 047  73 

72,  356  08 

,107,231  34 

46.  404  7( 

352,350  95 
5.  592  36 
86,  432  57 
52,638  19 
14, 167  97 
18.  712  43 
13,  826  42 
48,962  32 
6. 546  05 

203,  456  51 
97.722  90 
89,050  54 

425, 645  OH 
64.311  94 
65,  988  01 

158,325  14 
47,658  18 
47, 347  35 
27, 169  89 

13,  869  40 

14.  0H3  34 
72,  529  23 
55.077  75 

114,208  75 

10.319  10 

37,766  19 

36.080  94 

19, 079  21 

14,  453  40 

22, 184  47 

10, 216  40 

1,  703  53 

1,367  25 

1,  812  05 

229  28 

1, 181  00 

3,  335  75 

5,561  75 


111,  068  70 


M5  05  4,  0:16,  668  16 
47  14 

10, 543  77 


112,231  25 

6,  199  93 

inoosii 

16,  584  45 

20,581  27 

578,  737  87; 

56, 112  59 

298,  038  64 

8, 012  73 

57,  445  96 

20,515  95 

4,  322  76 

"5,' 882*  43 
8,  481  00 

128,668"  79 
34.411  50 
36,  829  90 

162,  448  89 
24, 933  28 
18,  639  92 

112,353  72 

M),  147  84 

18,  8^1  27 

3,  857  32 


39,928  55 
41,367  98 


14,  723  32 
3,  314  20 
4,639  83 


34, 929  55 


»7  9114,047,211  93 


1,976,506  41 


4,288  61 


1, 980,  795  02 


$46,  808  44 
23,  995  50 
22,  044  97 

181.  673  60 

8,014  96 

55, 150  84 

386,  772  58 i 
31,  495  64{ 

198, 196  76 
8,  r35  42 
38,  798  30 
40,  280  45 
18, 028  23 
40,619  42 
17,  700  06 
50,856  89 
13, 198  36 

:156, 027  m 
75,  642  40 

123.  827  33 

342,  870  83 
82.  635  20 

137, 296  94 

130, 675  93 
47,  549  47 
90,  193  78 
33, 138  51 
14,  272  96 
14, 119  96 
19,  309  83 
35,  526  74 
66,908  19 
10,  4-27  50 
59, 105  12 
67.  777  67 
69,  004  07 

2.280  77 
10,  889  60 

6,  795  35 
7  33 

2.281  31 
328  33 


87  88 
180  00 
250  00 


1232,654  11 

99,224  30 

158.  159  80 

432,  420  92 

46,918  91 

199,  440  03 

1.  370.  623  81 
235.  022  21 
840.852  16 
30,073  17 
360.  334  96 
405.651  22 
136,  887  75 
2;U,  639  86 
126,  315  03 
288.  699  45 
119,076  08 

1, 281,  425  22 
448,  924  36 
432.  763  85 

1,085,660  40 
360,  327  93 
519,  422  01 
693,  689  TJ 

275,  869  08 
241.793  97 

276,  850  15 
283,  572  66 
264,091  97 
237,617  68 
513.  875  94 
492,  045  60 
136.  724  04 
269,  157  43 
291,831  53| 
369,347  14 
154,  845  62 
158,  662  40 
299,  475  92 
156,644  14 
114,275  85 

81.  492  01 
83.  919  99 
86,408  18 
23.528  65 
101,802  10 


114,  720  25 


1519,581  92 
271,  902  35 
317,  797  42 

1,  496,  956  79 
14-2,  608  75 
534,  050  87 

4, 212,  995  85 
569.820  40 

2,  313,  054  98 

75.  053  07 
633.  792  08 
674, 175  1 1 

235,  796  95 
383.  687  59 

236.  868  97 
512,817  06 
173,  434  51 

2,  465, 183  70 
988,  252  49 
982.  910  53 

2,  598,  497  86 
787, 227  22 

1,098,731  47 

1,  333.  968  32 
538.  879  79 
506,  042  51 
436,779  17 
403. 636  34 
357, 187  83 
420,938  13 
772,  553  67 
891,  522  83 
195,  510  40 
523. 232  62 
562,  479  59 
537.  546  85 
208,  974  97 
244,  036  06 
350,  609  01 
171,  048  29 
132,  915  51 
100,  826  35 
90,  672  96 
98.  603  67 
40,496  25 
125,  572  80 
223  07 
268, 115  60 


&  > 
O  ao     . 

Sit 


$70,  477  50 
"*64,'676'ii 


6,  579  09 
120.974  12 
268,  213  09 

99,  097  77 
189,  452  62 

69,694  71 
199,  942  15 

98,  609  00 
613,  340  49 

99,514  56 
202,  428  48 
342,  723  96 
126,544  95 
247,  488  72 
379,  609  59 
101.960  19 
196,  076  28 
220. 101  92 
236,  410  67 
233,  085  44 
141,  635  20 
353, 146  29 

82,  423  SS 
109, 205  94 
170,211  61 
224.  347  25 
368,  287  51 
129,  477  39 
116,  673  90 
280,064  11 
151,  529  86 
106.  462  75 

70,  762  70 

78, 690  04 

81,761  38 


95. 167  16 


83,341  40 


^  ^  so 
m  o  p 

Km  V 


$5,234  53 

'485,'76i"9i 

76,729  11 

76,  046  46 

1,371,574  17 

13.553  90 

373,591  29 


3,436  18 
"'143*41 


3,  096, 501  50  15, 050,  049  32  31,  557,  570  44  6,  830. 189  78  2,  406, 071  05 


1, 188  73 


70, 998  34 


55,  424  37 


3,  097,  690  23  14,  979. 050  98,  31, 502, 146  07 


55,  424  37 


1,292,618  39 


6,774,765  413,698,689  44 


ibove  statement,  viz : 

ptioQ  accoant  of  dead-letters $9,889  20 

|>t»OD  accoant  of  fines  and  penalties 3,  358  01 

^OB  accoant  of  miscellaneona 14, 109  35 

|)Uon  ac«>ant  of  money-order  business 190, 770  84 

«  0'  transportation  accrued 331, 781  54 

oiessof  expenditures  over  receipts 4,619,290  08 


5, 169, 199  03 
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No.  4. — Comparalive  statement  of  receipts  and  expenditures  of  the  Post-Offioe  Depa 

from  July  1,  Ls3G,  to  June  30,  1876. 


Tear. 


1837 

1838 

1839 

1840 

1841 

1842 

1843 

1844 

1845 

184fi 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 , 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 


Receipts. 


Revenue. 


14. 

4. 

4. 

4, 

4, 

4, 

4, 

4, 

4, 

3, 

3, 

i 

4, 

5, 

6. 

5. 

5. 

6, 

6. 

6. 

7, 

7, 

7. 

8, 

8, 

8, 

11, 

12, 

14. 

14. 

15, 

16. 

18, 

19. 
20, 
21, 
22. 

ae. 

26. 

28. 


945, 668  21 
238.  733  46 
484,  656  70 
543,521  92 
407,  726  27 
540.  H49  65 

296,  225  43 
237,  287  83 
289,841  80 
487, 199  35 
880,  309  23 
555,211  10 
70.5. 176  a-i 
499.984  86 
410,604  33 
184,  526  84 
240.  724  70 
255,  586  22 
642, 136  13 
920,821  66 
353,951  76 
486,  792  86 
968,  484  07 
518.  067  40 
349. 296  40 
299.820  90 
163,  789  59 
438,  2.'>3  78 
556, 158  70 
436. 986  21 

297,  026  87 
292,600  80 
344.510  72 
772,220  65 
037, 045  42 
915.426  37 
996,741  57 
471,071  82 
791, 360  59 
634, 197  50 


Treasury 
grants. 


$482,657  00 


750,000  00 

12,500  00 

125,000  00 


1,741. 

2,255. 

2,736. 

3, 114. 

3,  748, 

4,528. 

4,679, 

3,  915, 

11,154, 

4,6.39, 

2.598, 

1,007, 

749, 

3, 


444  44 

000  00 
748  96 
542  26 
881  56 
004  67 
270  71 
946  49 
167  54 
806  53 
953  71 
848  72 
980  00 
968  46 


3,991, 
5,696, 
5,  707, 
4,022. 
4,126, 
4,993, 
5,990, 
5,922, 
6,704, 
5,088, 


666  67 
525  00 
115  30 
140  85 
200  00 
750  00 
475  00 
433  55 
646  96 
583  03 


Total. 


H  945, 

4.  2:J8, 

4.  484. 

4,  543, 

4.890, 

4,  546, 

4.2%, 

4.237, 

4,289. 

4.237. 

3,  892, 

4.680, 

4, 70.5. 

5,499, 

6.410, 

6,925, 

7,495, 

8.992, 

9.  7.56. 

10, 669. 

11,881, 

12,  166, 

11.  884. 

19,672, 

12.989, 

10,  898. 

12, 171. 

13. 188, 

14.560. 

14,386, 

19, 228, 

21, 989. 

24,051, 

23,794, 

24, 163, 

26,909, 

28,  987, 

32,393. 

33,496, 

33,722, 


668  21 
7:«  46 
656  70 
521  92 
:«3  27 
849  65 
225  43 
287  83 
841  80 
199  35 
809  23 
211  10 
176  28 
984  86 
604  33 
971  28 
724  70 
335  18 
678  39 
703  22 
956  43 
063  57 
430  66 
234  94 
102  93 
774  61 
638  31 
233  78 
127  16 
986  31 
693  54 
125  80 
626  02 
361  50 
245  42 
176  37 
216  57 
505  37 
007  55 
780  53 


Expend 


13,288 

4,  430. 

4.636, 

4,718 

4,499, 

5,674, 

4.374, 

4,296, 

4,320, 

4,076, 

3,979 

4,326, 

4,479 

5,212 

6,278 

7,108 

7,982 

8,577 

9,968 

10,  405 

11,508 

12,722 

11,458 

19, 170 

13,606 

11,125 

11, 314 

12,644 

13,694 

15,352 

19.935 

22,730 

23,698 

23.998 

24,390 

96.658 

29.084 

32,196 

33,611 

33,963 


Office  of  the  Auditor'  of  the  Trbasurt 

FOR  THE   PoST-OFFICE  DEPARTMENT,    OUober  23,  1876. 


J.  M.  McGREW,  Au 


No.  5. — Statement  in  detail  of  miscellaneous  payments  made  by  the  Post-Office  Depa 
for  the  fiscal  ye<ir  ended  June  30, 1876,  exhibiting  the  sums  placed  to  the  credit  ofpostn 
and  others,  and  charged  to  "  misoellanemis  account.  First  Assistant  Postmaster-Genei 


Date. 

To  whom  allowed. 

For  what  olyect. 

A 

1876. 
Mar.    30 

A..  J.  Myer 

Chief  Signal-Officer.  U.  S.  A.,  for  telegraphing  on 
account  of  special  agent  Charlcb  Adams,  while  in 
charge  of  the  post-office  at  Prescott,  Ariz.,  in  Sep- 
tember and  October,  1875. 

Assistant  superintendent  of  railway  mail-serTioe, 
for  telegrams  on  account  of  railway  mail-service 
for  the  month  of  March,  1876. 

AsHistaiit  8u  peri  n  ten  don  t  of  railway  mail-service, 

Apr.     19 
20 

* 

Thomas  P.  Cheney 

James  E.  White 

20 
20 

A.  C.  Jackson 

J.  A.  Amerman 

fur  t<;loKraiu8  on  account  of  railway  mail-service 

for  the  month  of  March,  1876. 
AssiHtant  8n|)erintendent  railway  mail-service,  for 

teli'urams,  stationery,  and    fuel  on  account  of 

railway  mail-service  for  the  month  of  March, 

1876. 
AH.si8tant  superintendent  railway  mail-service,  for        1 

rent,  othce-furniture,  and  stationery  on  account 

of  railway  mail-service  for  the  month  of  March, 

1876. 

/ 
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No.  d.Statement  of  miscellaneous  payments  by  the  Post-Office  Department^  ^c. — Continued. 


Date. 


To  whom  allowed. 


1876. 
ipr.  SO 


r, 


*7 

%    5 


W. L.  Hant \_.. 


T  eo.  N.  Vail 


M.  V.  Bailey 


W.  L.  Hunt 


R.  C.  Jackson 


10  I  Thomas  P.Cbeney. 


10 
16 


J.  A.  Amennaii  . 
Jamea  £.  White 


S9    Warren  Choate. 


Jose    5 


W.L.  Hunt. 


C.  Jay  French 


Thomas  P.  Cheney. 


8   James  E.  White 


8 


M.  V.Bailey 


10 

July    8 

8 

8 

8 

10 

10 

n 

17 


B.  C.Jackson. 


J.  A.  Amerman  . 

E.M.  Whitaker. 
W.L.  Hunt 


Theo.  N.  VaU 


LM.  Terrell... 
J*  A.  Amerman 
TheaN.Vail.. 
^  C.  Jaokaon . . 


L.M.TerreU. 


\*   James  E.  White 


96 


16 


Thomas  P.  Cheney 


Union  Pacific  Railroad  Co 


For  what  object. 


Assistant  superintendent  railway  mail-service,  for 
telegrams,  stationerj*,  printing,  mounting  maps, 
aDdoflicial  railway-guides  ou  account  of  railway 
mail-»«*rvice  for  tlie  month  of  March,  1876. 

Geuernl  snperinttnident of  railway  mail-service,  for 
.  telegrams,  stationery,  and  printing  on  account  of 
railway  mail-service  for  the  months  of  January, 
February,  and  April,  1876. 

Special  agent  Post-Oflice  Department,  for  sundry 
telegrams. 

Special  agent  Post-Office  Department,  for  railway- 
guides,  printing,  and  telegrams  during  the  month 
of  April,  1876. 

Special  agent  PostOffice  Department,  for  tele- 
grams, fuel,  stationery,  and  printing  for  the 
month  of  April,  1^76. 

Special  agent  Post-Office  Department,  for  tele- 
grams and  stationery  for  the  month  of  April,  1876. 

Superintendent  railway  mail-service,  for  rent,  tele- 
grams, and  stationery  for  the  montli  of  April,  1876. 

Superintendent  railway  mail-service,  for  telegrams 
tor  the  month  of  April,  1876. 

^or  2  reams  of  carbon  paper  furnished  for  use  of 
the  railway  mail-servioe  in  the  month  of  May; 
1876. 

Special  agent   Post-Office   Department,  for  tele- 

frams  and  stationery  during  the  month  of  May, 
876. 
Special  agent  Post-Offioe   Department,  for  tele- 
crrams,  railway-fare,  and  cleaning  office  of  super- 
intendent of  railway  mail-service  for  months  of 
April  and  May,  1876. 
Special  agent  Post-Offloe  Depa^memt,  for  tele- 

Sams,  stationery,  and  printing  for  the  month  of 
ay,  1876. 

Special  agent  Post-Office  Department,  for  tele* 
grams  in  month  of  May,  1876. 

Special  agent  Post-Offioe  Department,  for  tele- 
grams, repairs  of  safe,  and  putting  up  letter-boxes 
during  the  month  of  May^876. 

Special  agent  Post-Office  Department,  for  tele- 
grams, stationery,  fuel,railway-fare,  and  printing 
during  the  month  of  May,  1876. 

Superintendent  of  railway  mail-servioe,  for  rent  of 
offices,  and  telegrams  during  the  month  of  May, 
1876. 

For  stationery  furnished  for  railway  mail-service 
in  month  or  June,  1876. 

Special  agent  Post-Offioe  Department,  for  mount- 
ing map,  telegrams,  official  railway-guides,  and 
stationery  for  the  month  of  June,  1876. 

General  superintendent  of  railway  mail-service,  for 
printing,  stationery,  and  skeleton  maps  for  month 
of  June,  1876. 

Superintendent  of  railway  mail-service,  for  tele- 
grams, rail  way -fare,  printing,  and  stationery  for 
the  month  of  June,  1876. 

Superintendent  of  railway  mail-service,  for  office- 
rent,  telegrams,  and  stationery  for  the  months  of 
May  and  June,  1876. 

Genei-al  superintendent  railway  mail-servioe,  for 
telegrams  and  printing  for  the  month  of  June, 
1876. 

Special  agent  Post-Office  Department,  for  drawing 
in  reducing  to  scale  plan  for  postal-car,  tele- 
grama,  ana  stationery,  printing,  and  lettering 
mail-box,  for  the  month  of  June,  1876. 

Special  agent  Post-Office  Department,  for  tele- 
grams, cleaning  and  care  of  office,  and  stationery, 
for  the  month  of  June,  1876. 

Special  agent  Post-Office  Department,  for  tele- 
grams, railroad-fare,  and  stationery,  for  the  month 
of  June,  1876. 

Assistant  superintendent  railway  mail-service, 
for  telegrams  and  stationery  for  the  month  of 
June,  1876. 

For  transmission  of  telegraphic  dispatches  during 
the  year  1875. 


Amount. 

$38  80 

8  90 

4  48 
35  05 

47  70 


33  55 

103  32 

4  38 

18  00 

34  79 

18  63 

41  50 


3  91 

14  76 

67  07 

50  00 

887  50 

192  60 

180  00 

79  40 

352  03 

6  90 

341  24 

66  06 

85  16 

24  53 

75  86 
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No.  5. — Amounts  paid  by  the  Department  on  drafts^  First  Asst,  P,  M.  GenU.j  miscellanec 


Date. 


1876. 
April  20 

May     10 

12 

15 
21 

July      8 
15 


.  To  whom  allowed. 


William  B.  Thompson 

William  B.  Thompson 

C.  Jay  French 

L.  M.Terrell 

William  B.  Thompson 

William  B.  Thompson 
C.J.  French 


For  what  object. 


Arac 


AasititaDt  superintendent  railway  mail-serrico,  for 
telejXraiuH.  statinuory.  inap-brficket,  and  aprin^; 
fixtures,  on  account  •>f  railway  mail-service. 

Special  aj^ent  Post-OlBce  Di^partmeut,  lor  tele- 
i;rauis  and  stationery  in  the  mouth  of  April, 
1876. 

Special  ajjent  Post-Office  Department,  for  tele- 
i;rams  and  printind^.  for  months  of  February, 
March,  and  April,  1876. 

Special  agent  Post-OIKce  Department,  for  tele- 
^ams  for  month  of  March,  1876. 

Assistant   superintendent    railway   mail-serrice, 
for  teleprams.  stationery,  office-key,  and  moving 
goods  belonging  to  the  fast  mail,  for  month  of 
May,  1876. 

Special  agent  Post-Office  Department,  for  tele- 
grams, hardware,  stationery,  printing,  and  lum- 
ber, for  the  month  of  June,  i876. 

Special  agent  Post-Office  Department,  for  tele- 
grams, stationery,  gas-bill,  railroad-fare,  and 
printing,  fur  month  of  June,  1876. 


Amounts  credited  postmasters  on  their  general  accounts^  First  Asst.  P.  M.  Gen'l.y  miscellan 


1875. 
Nov.    30 

• 
LillieFisk 

Postmaster  at  Galena,  Mo.,  for  traveling-expenses 

per  onler. 
Postmaster  at  Zanesville,  Ohio,  for  stationery,  3d 

quarter  1875. 
Postmaster  at  San  Antonio,  Tex.,  for  safe. 

Postmaster  at  Suspension  Bridge,  N.  Y.,  3d  and 
4th  quarters  1875,  and  1st  quarter  1876.  for  mis- 
cellaneous items. 

Late  postmasti^r  at  Houston,  Tex.,  for  amount  paid 
for  removal  of  office-furniture  and  boxes  from 
Galveston  to  Houston. 

For  balance  on  dating-stamp,  3d  quarter  1875. 

Postmaster  at  Richland,  Iowa,  for  hire  of  team. 

Postmaster  at  Vinton,  Iowa,  for  mailing-table  and 
stamping-pad. 

Postmaster  at  Jacksonville,  Fla.,  for  miscellaneous 
expense,  3d  onarter  1875. 

Postmaster  at  Bridgeport,  Conn.,  miscellaneous  ex- 
pense, 4th  quai-ter  1875. 

Late  postmaster  at  Boston.Mass.,  for  letter-slips,4th 
quarter  1875. 

Postmaster  at  Cedar  Keys.  Fla.,  for  fire-proof  safe. 

Postmaster  at  Duncansoy,  Miss.,  for  recovery  of 
property  of  post-otUce  at  Holland's  Landing, 
Miss. 

Postmaster  at  New  York  City,  for  expenses  In- 
curred in  fitting  up  rooms  for  the  use  of  the  de- 
partment. 

Postmaster  at  Springfield,  HI.,  for  city  directory. 

Late  postmaster  at  Rock  Island,  111.,  for  printing, 
Ist  quarter  1876. 

Dec.      4 

J.  C:  Donzlass r . . 

17 

S.  P.  Gambia 

f 

1876. 
Feb.       2 

lioander  Colt 

10 

J.C.  Whittlesey 

16 
March  2 

John  L.  Miller 

Leslie  Bassett 

16 
16 

J.W.Rich 

J.  S.  Adams  ......a.......... 

23 

James  E.  Dunham  .......... 

31 

William  L.  Burt 

1 

Hay      8 
17 

Lucv  J.  Fowler 

4 

J.  W.  Bissell 

July      3 

Aug.    19 
28 

Thomas  L.  James 

3 

J.  L.  Crane 

William  Jackson 

No.  5. — Amounts  allowed  to  the  postmasters  at  the  principal  offices  of  tht  Unit^sd  Statei, 

incidental  expenses  of  such  offices  actually  and  necessarily  incurred,  such  as  office-rep 

gas-fixtures^  telegraphing,  and  other  miscellaneous  expenses,  and  charged  to  miscellan 

account,  First  Assistant  Postmaster-General, 

Third  quarter,  1875 $18,9 

Fourth  quarter,  1875 17.9 

First  quarter,  1876 12.6i 

Second  quarter,  1876 23,11 

Total 71,0 

Amonnt  paid  to  postmasters  and  others 1*  ^ 

Amoant  paid  by  warrants ^ 3>^' 

Amount  paid  by  drafts ^ 

Total    76,44 

Deduct  amounts  charged  to  postmasters  for  overcredits $385  00 

Deduct  amonnt  of  fares  charged  to  inland  transportation 39  94 


Amoant  aotaally  paid^  and  charged  to  mlaoe\\&iieoTx%  accowxiVi 76,03 
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'SO'b.-SMment  in  detail  of  miscellaneous  payments  on  warrants^  made  hy  the  Post-Office 
Department  for  the  Jisail  year  endtd  June  30,  1876,  and  charged  to  miscellaneous  account, 
Thrd  Aiiistant  Postmaster- General. 


I)ite. 


1875. 
Dea   10 

10 


hk  11 


hi  17 


To  'whom  allowed. 


W.  &  J.  Sloane 

6.  EbbinghooBeii  &  Co. 


George  6.  Pride 


A.  D.  Hazen 


lUr.  0    Mohan  Brothers 


Xaj  19 


July     1 


KKPardy  &  Co. 


A.  D.  Hazen 


fi    Continental  Bank  Note  Co. 


H  17 


Oeorge  G.  Pride 


m. 

On.    13    A.  D.  Hazen 


For  carpet  fomiflhed  for  the  office  of  the  stamp- 
agent  at  New  York,  in  the  month  of  October,  1875. 

For  furniture  famished  for  the  office  of  the  stamp- 
agent  at  New  York,  in  the  month  of  Noyember, 
1875.  , 

Stamp-agent,  for  traveling-expenses  from  New 
York  to  Washington  and  return,  on  business  con- 
nected with  postage-stamp  agency  at  New  York, 
January  24  and  26,  1876. 

Chief  of  stamp-division,  PostOffice  Department, 
for  expenses  incurred  in  going  to  New  York  and 
Philadelphia,  on  business  for  the  Poet-Office  De- 
partment, in  February,  1876. 

For  10  yards  of  roll  drawing-paper,  furnished  to 
the  PoHt-OQlce  Deijartment  in  the  month  of 
March,  1876. 

For  frames,  glass,  boxes,  easels,  packing,  and  fit- 
ting up  for  the  Post-Office  Department  in  the 
month  of  May,  1876. 

Chief  of  stamp-division,  Post-Office  Department, 
for  personal  expenses  incurred  during  sundry 
trips  on  official  business  to  Philadelphia  and  New 
York,  from  February  21  to  May  28,  1876. 

For  mounting  and  framing  postage-stamps  for  dis* 
play  at  the  Centennial  Exhibition  at  Philadelphia. 

Stamp-agent,  for  expenses  incurred  in  travelinjc 
from  New  York  to  Washington  on  official  busi- 
ness, April  4  to  7  and  May  23  to  25, 1876. 

Chief  of  stamp-division,  for  expenses  to  New  York 
and  Springfield,  Mass.,  on  official  business. 


168  78 
S45  00 

34  50 

37  35 

5  00 
390  40 
241  75 

350  00 
67  80 

69  58 


No.  5. — Amounts  paid  by  the  Department  on  drafts  and  charged  to  miscellaneous  account. 

Date. 


To  whom  allowed. 


For  what  object. 


1«6. 
'id.    36 

Har.  10 
H»i   12 

Jia«    7 
July  151 


P.  Jewel  &Sons 

M.S.  Perry 

Howell,  Firm  Sc  Co  . 
E.  W.Barber 


HT.Sperry 


George  N.  Tyner 


For  40  pounds  of  lap-splits,  furnished  for  the  use 
of  the  postal-card  agency  at  Springfield,  Mass. 

For  HxpeiiHes  to  and  from  New  York  on  business 
for  the  Fo«*t-Office  Department 

For  mounting  sample  stamped  envelopes  for  exhi- 
bition at  the  Centennial. 

Third  Assistant  Postmaster-General,  for  expenses 
incurred  from  May  1  to  May  6, 1875,  inclusive, 
in  making  arrangements  for  the  manofactaro  of 
Centennial  stamped  envelopes. 

For  expenses  at  Philadelphia  and  Washington,  on 
Post-Office  Department  bosiness,  during  the 
month  of  May,  1876. 

Postal-card  agent,  for  expenses  incurred  while 
traveling  on  official  business  for  the  Post-Office 
Department  from  June  2  to  June  6, 1876. 

Amount  credited  on  general  account. 


$4  00 

20  75 

2  50 

45  00 

38  75 

51  50 

Thomas  B.  Van  Boren 

Total  miscellaneous. 


United  States  consul  and  mail-agent  at  Yokohama, 

Japan,  for  miscellaneous  expenses. 
Third  Assistant  Postmaster-General 


48  01 
1.630  51 


^CS  OF  THE  AUDfTOR  OP  THE  TRBASUBY 

FOR  THE  Pobt-Officb  Dbpabtmknt,  October  23,  1876. 


J.  M.  McGREW,  Auditor. 
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No.  7. — Statement  of  the  re^xipts  and  disbursements  of  the  Money-Order  Office  of  the  Uu 

States  for  the  fiscal  year  ended  June  30,  le76. 

RECEIPTS. 

Balance  in  tbe  hands  of  postmasters  June  30,  1875 $1, 258, 979 

Amonnt  received  for  domentic  mouej'-orders  issued...  $77,035,972  78 

Amount  received  for  Canadian  international  money-or- 
ders issued •. 186,995  74 

Amount  received  for  British  international  money-or- 
ders issued 1,018,355  15 

Amount  received  for  German  international  money-or- 
ders issued 780,060  52 

Amount  received  for  Swiss  international  money-orders 
issued 83,256  62 


Total  issued 79,104,640 

Amount  received  for  fees  on  domestic  money-orders  is- 
sued   645,699  40 

Amount  received  for  fees  on  Canadian  international 

money-orders  issued 4,284  85 

Amount  received  for  fees  on  British  international 
money-orders  issued 31,256  10 

Amount  received  for  fees  on  German  international 
money-orders  issued 21, 448  10 

Amount  received  for  fees  on  Swiss  international  money- 
orders  issued 2,347  25 


Total  fees 705, 03S 

^    Amount  received  for  premiums,  &c 1,322 

Amount  received  for  deposits  and  drafts 61, 088,565 

Amount  transferred  from  postage  fund 606,692 

Amount  due  postmasters 6, 740 

142,771,976 

DISBURSEMENTS. 

Amount  of  domestic  money-orders  paid §76,632,571  45 

Amount  of  Canadian  international  mouey-orders  paid.  232,625  57 

Amount  of  British  international  money -orders  paid.. .  372,288  63 

Amount  of  German  international  money-orders  paid..  729,672  66 

Amount  of  Swiss  international  money-orders  paid 38,394  29 

Total  paid 78,005,552  60 

Amount  of  domestic  money-orders  repaid.  §473,767  40 

Amount  of  Canadian  international  money- 
orders  repaid 1,447  14 

Amount  of  British  international  money- 
or.!er8  repaid 2,797  42 

Amount  of  German  international  money- 
orders  repaid 3,691  38 

Amount  of  Swiss  international  money-or- 
ders repaid 209  79 

Total  repaid 481,913  13 

Amount  transferred  to  postage^fti rid 524,589  68 

Amount  deposited  at  lirst-class  oftices ,--- »  62,071,210  02 

Amount  paid  for  incidental  expenses.., .  *- 33,067  52 

Amount  paid, for  commissions  and  clerk-hito  — , . . . .  .^  •    457, 940  23 

Miscellaneous  items  .,.. .... ., .#.--*- -.- .  5, 166  79 

Balance  in  the  hands  of  postmasters.  June  30, 1^6 1, 192, 536  80 

^  142,771,976 

•  *  ^  J.  M.  McQREW,  Auditor 

Office  of  the  Auditor  of  the  Treasi:*ry 

FOR  THE  Post-Office  Departmknt,  Octohct'  23,  1876. 
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No.  8. — Slaiemeni  showing  the  revenue  tchich  accrued  on  domestic  money-order  transactions 

for  the  fiscal  year  ended  June  30,  1876. 

Xmotiiit  received  for  fees  on  orders  issued ^645,699  40 

PreuiiQm8,&c.,  received 1,322  12 

647,021  52 

Xmonnt  paid  for  commissions  and  clerk-hire $420,487  42 

Incidental  expenses 30,800  09 

Lost  remittances 4,960  64 

Bad  debts 2  53 

Net  revenue 190,770  84 

647,021  52 

J.  M.  McGREW, 

Auditor, 
Office  of  tite  Auditor  of  the  Treasury 

Foil  THE  Post-Office  Dep^vrtment,  October  23,  1676. 


^a.'^.— Statement  showing  the  revenue  which  accrued  on  money- order  transactions  with  the 
^niiid  Kingdom  of  Great  Britain  and  Ireland  for  the  fiscal  year  ended  June  30,  1875. 


of  fees  received  on  orders  issued §34,980  25 

Ainonnt  paid  for  commissions  and  clerk-hire §23, 036  12 

Excess  of  commissions  paid  United  Kingdom 8, 350  97 

Cost  of  exchange  over  treaty  rates  on  £150,861  0s.2d 2, 590  80 

Ipcidental  expenses 174  77 

Vet  revenue 833  59 

34,986  25 

J.  M.  McGREW, 

A  uditor. 
Ofhce  of  the  Auditor  of  the  Treasury 

FOR  THE  Post-Office  Department,  October  23,  1876. 


No.  lO.—Statement  showing  the  revenue  icfeirft  acci^ued  on  money-order  transactions  with  the 

German  Empire  for  the  fiscal  year  ended  June  30,  1875. 

imoont  received  for  fees  on  orders  issued §20, 498  25 

Giia  in  the  purchase  of  exchange  under  treaty  rates,  on  thalers  165,300..  39  30 

20,537  55 

Amoaot  paid  for  commissions  and  clerk-hire..: $9,814  71 

Exceaa  of  commissions  paid  Germany 2, 732  49 

/ocidental  expenses 173  88 

\et  revenue 7,816  47 

20,537  56 

J.  M.  McGREW, 

A  uditor, 
Offick  of  the  Auditor  of  the  Treasury 

for  the  Post-Office  Department,  October  23, 1876. 
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No.  11. — Amount  of  Utter-postage  collected  on  French  mails  received  in  and  sent  from 

United  States  during  the  fiscal  year  ended  June  90,  ld7G. 

RECEIVED. 


.  Lines. 


Inmnn  line 

North-Gorman  Lloyd  of  Bremen 

Ciinanl  line * 

French  Steamsbip  Company 

HAinburg-Aiuerican  Packet  Company 


Totol 

Amount  received. 


Unpaid  dis- 
trlbated. 


11. 338  70 
989  55 
603  09 
581  29 
532  11 


4,044  74 


Unpaid. 


$467  25 
309  50 
360  94 
177  47 
204  00 


Paid. 


1.519  16    . 


5,  563  90  ;  ^0,  305  25 


Paid  dis- 
tributed. 


$9,  648  46 
6.  :96  93 
5.  817  78 
3.  970  43 
4,071  65 


Tota 


$11.4.'^ 
9.09 
6,7e 

4,72 
4,80 


30, 305  25         35, 86 


SENT. 


Linea. 


Cnnard  line 

Ham  burg- American  Packet  Company 

Liverpool  and  Great  We8t4?rn  Steam  Company. 

Frcncn  Steamship  Company 

White  Star  line 

Inman  line 

North -(jrerraan  Lloyd,  of  Bremen 

Anchor  line 


Total... 
Amount  sent 


Paid. 


1240  84 
493  92 
24  84 
165  24 
i:i6  62 
105  84 
393  66 
54 


1.  561  50 


Paid  dis- 
tributed. 


$6,301  87 
4,774  47 
5.  072  79 
3,  710  99 
2,158  68 
1,951  10 
1,238  29 
20  61 


25,228  80 


Unpaid. 


$895  95 
1, 232  66 
999  85 
549  41 
3.39  12 
398  95 
156 
1 


Tota 


71 
50 


17,43 
6,50 
6.09 
4,4-2 
2,6:J 
2,4.'] 
l,7^ 


S 


4,  573  55         31, 3t 


26,  790  30 


4,573  55 


Amount  collected  in  the  United  States $3*2, 35-4 

Amount  collected  in  France 3-1, 77c 


Total 67,1.'W 


Excess  collected  in  France 2, 4*i4 

Increase  compared  with  same  period  last  fiscal  year 7,00.3 

NoTK. — After  France  was  admitted  to  the  Postal  Union,  January  1, 1876,  the  postf 
was  not  reported. 

J.  M.  McGREW,  Auditor 
Offick  of  tiik  Auditor  of  the  Tkeasuuy 

FOH  THE  Post-Office  Dep.\ktmext,  October  2SJ,  1876. 


No.  12.— Weight  of  letters  and  newspapers,  iHc,  sent  from  the  United  Stages  to  the  Vsi 
Kingdom  in  British  mails  during  the  fiscal  year  ended  June  30, 1876. 


Lines. 


Cnnard  line , 

AVhito  Star  line 

Haiiihnrjr-Amorican  Packet  Company 

Liverpool  and  Gri-at  Wtvstorn  Steam  Company. 

XorthGerman  Lloyd  of  Bremen 

Canadian  line 

Anchor  lino , 

American  Steamship  Company 

Inman  line 


Total 

Decrease  compared  with  last  fiscal  year 


Letters. 

Xewspap 

Crav 

1.5,686.146 

6A  if^, 

7,  965.  403 

.14,3»a, 

7.  097.  651 

3:i.93l, 

7,  49:*.  792 

33.007, 

1,651,709 

14. 4  If.. 

1,  820.  597 

9. 1.^5, 

889,  370 

5.533. 

539,896 

3.516. 

1,114.193 

5,07L 

44,  258.  757 

203.  OH 

5,829,636 


1.3i 


Office  of  the  Auditor  op  the  Treasury 

FOR  TUB  Post-office  Dei-aktmext,  October  23,  1876. 


J.  M.  McGRKW,  Avidi 
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Xo.  ll^WHght  of  letters  and  fiewspaperSj  <f"C.,  sent  from  the  United  States  to  Germany  in 
closed  mails  throitgh  England  and  France,  and  by  direct  steamer j  during  the  fiscal  year 
ended  June  30,  1876. 


Lines. 


Xwtb-Gennan  Lloyd  of  Bremen 

HunburieAiiieriuaii  Packet  Company,  direct 

Canard  liae,  via  England 

Lirerpool  aad  Great  Western  Steam  Company,  via  England. 

Xorth-Gennan  Lloyd  of  Bremen,  via  £nglanu 

Hsniburg-American  Packet  Company,  via  England 

Whit*  Star  line,  via  England 

Anebor  Hue,  via  England 

lamo  line,  via  England 

ABKtican  Steamahip  Company,  via  England 


Letters. 


Grams. 

8,  158, 393 

7, 193, 179 

4,  717, 146 

3, 946,  734 

1,  554, 394 

1,  064,  995 

243,  839 

132,  365 

58.  732 

15,250 


Total j      27.085,027 


Compart  with  last  fiscal  year {Del^re!: 


49,  821 


Newspapers, 
See. 


Grams. 

29, 121, 761 

27, 209,  833 

12.277,297 

9,  507, 325 

3,  693,  974 

754,061 

560,726 

542.  727 

175,  461 

79, 105 


ai.  922. 270 


9,  810,  899 


OfnCE  OF  THE  AUHITOR  OF  THE  TRKASUKY 

FOR  THE  Pojjt-Okfice  Dei'aktmext,  October  23, 1876. 


J.  M.  McGREW,  Auditor. 


^0.  U.^Xumher  and  weight  of  letters,  and  weight  of  newspapers^  cf-c,  exchanged  between  the 
United  States  and  France,  during  the  fiscal  year  ended  June  30,  1876. 


Lin^A 

Letters. 

Newspapers,  Sdc. 

Received. 

Sent. 

Received. 

Sent. 

loBanline 

^barg-American  Packet 

U«ipany 

■>«th  German     Lloyd   of 
^remen 

Hates. 
110,320 

46,548 

78,560 
66,954 
35,630 

Grams. 
812, 992 

332,655 

569, 723 
493.  336 
355,385 

Rat£8. 
146, 758 

71,300 

17,  890 
p*I,409 
48,  702 

350 
27,  362 

67,667 
247 

Grams. 
333, 199 

1, 222,  528 

336,  746 
1,  793.  8e6 
1, 047,  358 

4,527 
740,  518 

957, 062 
2,285 

(rranis. 
2, 0s3,  755 

839,  845 

1, 907,  338 
1,011,525 
1,355,523 

Grams. 
1, 080,  734 

4, 274,  431 

1,  202,  850 
7,  430,  478 
4,  449, 365 

18.205 

2,  6i)7,  975 

3,  492, 984 

Jonardline 

*^' wch  line 

American  Steamship  Com- 

JM.V 

«hit« Star  Line 

^^*n»ol  and  Great  West- 
ern St<*ni  Company  

^ 

Anchor  line 

Total 

338,  019 

2,  .564,  091 

461,  685 

6,  438, 109 

7. 197.  986 

24,  617,  022 

Spared  with  J   , 
**»  fiscal  year.  5  Ii»crea»® 

23,958 

213, 354 

171, 142 

1,389,335 

^ 

V  572,442 

7,  612,  619 

^^  OF  THE   AUDfTOB  OF  THE  TrEASITRT 

FOR  THE  Post-Officr  Dkpaiitmext,  OctobtT  23,  1876. 


J.  M.  McGREW,  Audxtor. 
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REPORT    OF    THE   POSTMASTER-GENERAL. 


No.  15. —  Weight  ofkttera  aHd  newspapers^  ^c,  sent  from  the  United  States  to  Btlgia 

the  fiscal  year  ended  June  30,  1876. 


Lines. 


Ilamburf;- Araericau  Packet  Company 

North  German  Lloyd  of  Bremen 

Whit.' Star  line 

Canard  line 

Liverpool  and  Great  Western  Steam  Company 

Id  man  line 

Anchor  line 

R«'d  Star  line 

American  Steamship  Company 


Total. 


Increase  comi)ared  with  last  fiscal  year 


Office  of  the  Auditor  of  the  Tueasury 

FOR  THE  PohT-OFFicE  DErAUTMEXT,  October  23,  1876. 


Letters. 

Xe' 

Grams. 

C 

173, 161 

243.354 

54,rJ0 

221, 3t<0 

115,553 

« 

'      12,072 

4,035 

1,049 

•  •  •  ■ 

3S0 

8A7I4 

111.569  i 


J.  M.  McGEEW,  X 


No.  16. —  Weight  of  letters  and  newspapers^  tf-c,  sent  from  the  United  States  to  Sicii 
in  closed  mails,  via  England  and  Belgium^  and  by  direct  steamer^  via  Bremen  an 
hurg^  during  the  fiscal  year  end^A  June  30,  1876. 


— I 
Xen 


Lines. 


North  Gonnl^n  Lloyd  of  Bremen 

Hainbnii;  Amoiicau  Packet  Company 

Cunard  lino 

Liverpool  and  Great  Western  Steam  Company 

Whitv  Star  line    

lum.an  lino 

Anchor  lino 

American  Stoamship  Company 

Total 

lucrcaso  compared  with  last  fiscal  year 


Letters. 
J. 


Chrams. 

S'A  134 

391,  785 

4  n.  284 

327,11?^ 

46.  265 

16,  C'lO 

9,310 

1,  035 


1,  752.  586 
470,  lOi) 


Office  of  the  Atditou  of  the  Treasirv 

FOR  the  Post-Office  Dki'auimext,  October ''2:^,  1876. 


J.  M.  McGREW, 


No.  17. —  Weight  of  letters  and  ntrvspaperSf  <fc.,  sent  from  the  United  States  to  the  Xtt 

during  tht  fincal  year  ended  June  30,  1H76. 


Lines. 


Xorth  German  Lloyd  of  Bremen 

Canard  line 

Hamburg;- American  Pncliet  Conjpnny 

Ljverp*M>l  and  Great  Western  Steam  Company  .... 

White  Star  line 

I n tnan  line 

Anchor  line • 

IsetherlaudH-Ann^rican  Steam  Navigation  Company 
American  Steamship  Company 

Total 

Increjiso  compared  with  last  fiscal  year 


Letters. 


Grams. 

441,722 

290,764 

243,  .361 

5214,  094 

52,280 

11,295 

6,180 

3,250 

3d0 


1,263,326 


323,294 


Nc\ 


Office  of  tur  AunrroR  of  the  Treasury 

FOB  THE  Post-Office  l)Evxia:>VB.>vT.  October  23, 1876. 


J.  M.  McGREW,  2 


REPORT    OF   THE    POSTMASTER-GENERAL 
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^0.  {•!.— Weight  of  letters  and  newspaperSy  ^c,  sent  from  the  United  ^States  to  Denmark 

during  the  fiscal  year  ended  June  30,  1876. 


Lines. 


Hjunbarg-Americ^n  Packet  Company. 

Xorth-GermaD  Lloyd  of  Bremen 

Anchor  line 

Wbite  Star  line 


Total 


hdiM  compared  with  last  fiscal  year. 


Okmit  of  the  Auditor  of  the  Treasury 

FX)UTHE  Post-Office  Dei'amtmext,  October  23,  1876. 


Letters. 


Orams. 

779,200 

417,  529 

6.290 

7,725 


Newspapers, 
6cc. 


Grams. 

1,417,994 

802,  268 

22,940 

11, 109 


1,210,744 


2.254.311 


66,022 


b67,  2?2 


J.  M.  McGREW,  Auditor. 


^o.]^.— Weight  of  letters  and  neicspaperSj  4"^.^  sent  from  the  United  States  to  Italy  daring 

the  fiscal  year  ended  June  30,  1876. 


Lines. 


N'ortb-German  Lloyd  of  Bremen 

''anard  line ' 

Hambarji- American  Packet  Company 

LiTerpool  and  Great  Western  Steam  Company. 

Innun  line 

^'fcit*^  SUr  line 

Anchor  line 

Anierican  Steamship  Company 


Total 


lofretse  compared  with  last  fiscal  year. 


Letters. 


Chrams. 

593, 197 

50<3,  927 

370,  481 

347,  :\')0 

18,H20 

49,  220 

9.095 

1, 220 


1.896,310 


232,033 


Newspapers, 
See. 


Grams. 

2, 060,  941 

1.  488,  485 

1, 2<)8,  404 

699, 148 

42. 129 

189,  740 

42,  469 

4,077 


6.  02.\  393 


715, 322 


'^'Tif  E  OF  THE  Auditor  of  the  Trkaburt 

fou  the  Post  Office  DErAiiTMEXT,  October  23,   1876. 


J.  M.  McGREW,  Auditor., 


^o.'20.-~  Weight  of  letters  and  netcspapers^  (f-c.^  sent  from  the  United  States  to  Sweden  during^ 

the  fiscal  year  ended  June  30, 1876. 


Lines. 


Ham bnrff. American  Packet  Company.. 

.V(*rt h  f  r^rman  Lloyd  of  Bremen 

A  ocbor  line  

White  Star  line 

ToUl 

locreaae  compared  with  last  fiscal  year 


Letters. 


345, 010 


Newspapers, 

&.C. 


Grams. 

l,54r(,  139 

865.180 

11.000 

12.825 

Grams. 

2,216,688 

1, 262. 250 

27,  675 

12,  394 

2,  437. 144 

3.  519,  907 

1, 052,  323 


Office  of  the  Audftor  of  the  Treasury 

FOB  THE  Post-Office  Department,  October  23,  1876. 


J.  H.  McGREW,  Auditor. 
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No.  21. —  Weight  of  letters  and  newspapers,  4'C,  sent  from  the  United  States  to  Xoricay  durh 

the  fiscal  year  ended  June  30,  1876. 


Linea 


Hambarii^-Amoricaii  Packet  Company 

White  Star  line 

North-Gorman  Lloyd  of  Bremen 

Anchor  line 


Total 

Increase  compared  with  last  fiscal  year 


Letters.        N««^2?.^' 


Gramt. 
1, 143, 519 

12,120 
696,271 

12.090 


1. 806, 000 


Grants. 

2,151,  i 

U.  ' 

716.  i 

11.  ' 


2.890,  i 


409,  514 


1, 178,  * 


Office  of  the  Auditor  of  the  Treamury 

FOR  the  Post-Office  Department,  October  23,  1876. 


J.  M.  McGREW,  Awiitr^r 


No.  22. — Statement  of  letters  and  netcspaperSy  tciih  the  several  postages,  received  in  and  stf 
from  the  United  States  to  Ecuador  during  the  fiscal  year  ended  June  30,  1876. 

PMiac  Mail  Steamship  Compaoy.  |    Lett*™.       ^'^X'     onCf4. 

f 

Received '  637  129  $1-27  4 

Sent ;  3.074!  5.950  826  O 

t  ' 

Total  I  3,711,  6,079  953  4 

Add  newspaper  postages,  at  two  cents  each 121  ^ 

Total  postages . i       1 ,  075  CJ 

Decrease  compared  with  last  fiscal  year 3, 124  2, 500  4t>3  3 

J.  M.  McGREW,  Auditor. 
Office  of  the  Auditor  of  the  Treasury 

for  the  Posjt-Officb  DEi'ARTMiiNT,  October  23,  1876. 


No.  23. — Statement  of  letters  and  newspapers^  with  the  several  postages^  received  in  and  se» 
from  the  United  States  to  Venezuela  during  the  fiscal  year  ended  June  30,  1876. 


Pirn,  Forwood  &,  Co.*s  Line. 


Received. 
Sent 


Total. 


Add  newspaper  postages,  at  two  cents  each 

Total  postages 

Compared  with  last  fiscal  year {dcc^^' 


T.AttAni         Newspa-       PastA^e!* 


4,423 


1,519 


2.340  : 
2,083 


1,188 
2,964 


4,152 


1,190 


$70-^ 
154   * 


307 


14(> 


OFncB  of  the  AuDn-OB  of  the  Trbabury 

FOB  the  Post-Officb  Defabthbi«t,  October  S3, 1876. 


J.  M.  McGREW,  .A«rf»>' 
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yo.i\.StaUmemt  of  letters  and  newspapers^  with  the  several  postages^  received  in  and  sent 
frm  Ike  United  States  to  Xew  Granada  during  the  fiscal  }fear  ended  June  IM,  IcTb. 

Pin,.Forwood&Co.'.Llne.  Letters.       J^*^"^]    j  „^„"|2tu«. 

E«fived 5,742  1,376  $287  10 

S«l 11,958  12,524  1  597  IK) 

ToUl 17,700  13,900  tf-^S  00 

idd  MTtptper  po6tage«,  at  two  cents  each *i7ej  00 

ToUliMMtages 1,163  00 

I^craMoompared  with  last  fiflcal  year 2,173  Stf?  1,  lid  Id 

J.  M.  McGREW,  Auditor. 

Omci  OF  THE  Al'DITOe  OF  THE  TREASIRY 

fOB  THE  Po»t-Office  Dei'aktmilnt.  Octobet  23,  1876. 


'^^^— Statement  of  letters  and  neicspapers,  with  the  several  postages,  received  in  and  sent 
frm  the  United  States  to  Panama  and  Colon  during  the  fiscal  year  ended  June  30,  lc^(5. 


Pkciflc  Hail-Steamship  Company,  and  other  steamers. 


S« 


Total. 


Add  Bevi^per  poetagoa,  at  two  cents  each. 

Total  postages 

I^'ftim  eompared  with  last  fiscal  year.... 


Letters. 


113. 244 
96,055 


Newspa- 
pers, dec. 


209,299 


11.041 


Postages 
on  lettfTH. 


64,  &%         $8,  573  30 
167,307         10,917  46 


231,993 


19,  490  76 

4,639  86 


Id,  37d 


24, 130  62 


9,  230  73 


Ornct  OF  THE  AirrroR  of  the  Treasury 

KUE  TUB  Po^t-Ofuck  DErABTMENT,  October  23, 1876. 


J.  M.  McGREW,  Auditor. 


^^^^Statemcnt  of  letters  and  newspapers,  with  the  several  postages,  received  in  and  sent 
fnm  the  United  Slates  to  Mexico  during  the  fiscal  year  ended  June  'SO,  ld70. 


Tnited  States  and  Mexican  Steamship  Company. 


HM«iT«d 
Sou. 


T«U1  postages 

oinipared  with  last  fiscal  year 


T>>t«»nt     i    ^e^sP*-       Postages 
i-eisere.    )    ^^  ^^       ^^  leiurs. 


38,042  I 
46,  \ti2  \ 


29.003         $1.403  22 
56, 552  4. 353  45 


.  J-  'oUl I  b4,2W  I  W;,455  5,756  67 

^^>«v>psperpostage0.attwooentoeach 1 1,729  10 


1^,  788 


23,299 


7,  485  77 


1, 160  93 


^^'-*  OF  THE  AUDITOB  OP  THE  TREABURY 

»x)i  TBI  Poot-Offick  Department,  Cctober  21,  1876. 


J.  M.  McGREW,  AudUor. 


t>18 


REPORT    OF    TUE    POSTMASTER-GENERAL. 


Nw).  27. — Statement  of  letters  and  newspaperSj  with  the  several  postages,  received  in  and  «f«/ 
from  the  United  States  to  Brazil  during  the  fiscal  year  ended  June  'M),  187G. 


Received 
tMJUt 


Total. 


Add  newspaper  postages,  at  two  cents  each, 
Total  postages 

Decrease  compared  with  last  fiscal  year 


OrncK  OF  THE  Auditor  of  the  Treasury 

FOR  THE  Post-Office  Department,  October  23, 1876. 


Letters. 


38,448 
38,831 


77,279 


19,  703 


Newspa-    |    Po8tafre« 
pers,  ^c.       on  letters. 


50,714 
40, 047 


$5,033  S 
6.511  Id 


90,761  J       11,544  7« 

'      i.aisa 


12,369  9a 


5,106 


4,  QU  :^ 


J.  M.  McGREW,  Auditor. 


Nj.  28. — Statemennt  of  letters  and  newspapers j  with  the  several  postages^  received  in  and  nem^ 
frpm  the  United  States  to  the  West  India  Islands  during  the  fiscal  year  ended  June  30, 1876. 


West  India  Mail-steamers. 


Received 
Sent 


Total , 

Add  uo>V8paj)er  p«)8ta;;e8,  at  two  cents  each. 


Total  postafjes 

Compared  with  last  fiscal  year. 


C Increase. 
I  Decrease 


Letters. 


Newspa-      Poatage* 
pers,  Ax.    I  on  letters- 


523. 710 
466.555 


108.  091       120,  m  13 
229.  .>85         22,  j:\13  31 


990,265 


337,  676  i      45, 6V«3  44 
6, 753  5J 


66,473 


9,  076 


.%,  446  96 


35, 121  65 


OfFICF.  of  TrtE    AlDITOR  OF  THE  TRE ASUUY 

FOR  THE  Po-stOffice  Dei'artmext,  October  23,  1876. 


J.  M.  ilcGREW,  Auditor. 


No.  21). — Statement  of  letters  and  newspapers^  with  the  several  postages^  received  in  and  sent 
from  the  United  States  to  Japan  and  China  during  the  fiscal  year  ended  June  30,  1876. 


Pacific  Mail  Steamship  Company. 

Letters. 

Newspa- 
pers, Sec 

Poatajzes 
on  letters. 

Received 

159, 757 
96,717 

96.857 
164.  308 

$2,806  W 
10.650  02 

Sent 4 

Total •. 

256,474 

261,165 

13,45(5  06 
5,223  30 

Add  ne  wppapor-postages,  at  two  cents  each 

Total  postages '. 

IR  67^  36 

............ 



Decrease  compared  with  last  fiscal  year , 

11,445 

7,060 

7  016  69 

Office  of  tfte  Audttor  of  tite  Treasury 

FOR  THE  Post-Office  Department,  October  23, 1876. 


J.  M.  McGREW,  Auditor. 


EEPOET   OF   TUE   POSTMASTEK-GENERAL. 
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Co.  :V), — Statement  of  letters  and  nexcspapers,  with  the  several  postages^  received  in  and  nvnt 
from  the  United  States  to  Honolulu^  Auckland^  and  Melbourne,  Sydney,  ij'C.,  during  the  fiscal 
yeur  ended  June  30,  ld76. 


"Received 
Swit 


Total. 


Add  newspaper-postages,  at  two  couts  each. 

Total  postages 

lacrfx<«  compared  wit  h  last  fiscal  year 


Letters. 


87,762 
85,727 


173,  489 


Newspa- 
pers, ^c. 


81,299 
201,719 


Postages 
on  letters. 


263,018 


$952  50 
7,711  66 

8,664  16 
5,660  36 

14,  324  52 

14,116 


56,651 


345  98 


On::?,  oftiik  Auditor  op  the  Treasury 

i^uKTHE  Post-Uffice  DEi'ARTME.tT,  OctoberiS3,181(i. 


J.  iL  McGREW,  Auditor. 


yo.'M—Siaiement  of  letters  and  newspapers,  ivith  the  several  postages,  received  in  and  sent 
from  the  United  States  to  Guatemala  and  San  Salvador  during  the  fiscal  year  ended  Jane 
.m  1*76. 


Pacific  Mail  Steamship  Company. 


ikut 


Total 

i'hl  2i«-\vdpaper-po8tages,  at  two  cents  each. 


Total  postages. 


y    rr  _>Cot  reported  separately  last  ye;ir. 

'.h      ;     K  OF  THE  .\L'DlTOUOFT»K   TREASURY 

.   <.i  XiiE  Post  OFFICE  Dki'aetment,  O-^o&cr  23, 1876. 


Letters. 


6.  815 

9,  OCrt 


New8pa- 
I)er8,  ^;,c. 


1,  o.r 
11,  (;3(j 


Postages 
on  letters. 


^C^A  50 
947  30 


15,  l-8:{ 


12,  673  i         1.  628  80 
253  46 


1,  HH2  26 


J.  M.  M<  GIIEW.  Ati'lltor. 


,.  ;jj. — Statement  of  letters  and  newspapers^  with  the  sereral  postages,  received  in  and  sent 
from  the  United  States  to  Bermuda  during  the  fiscal  year  ended  June  :JU,  ld7G. 


■C.rivevl 
■^l 


Total 

id  u<rWi»paper-i)ostage8,  at  two  cents  each 


Total  postages 

»a» pared  with  last  fiscal  year. 


C Incrense. 
I  Decrease 


OyV'<  V'  OF  TllK  AUfHTOtt  OF  THE  TllKASURY 

KoK  HIE  Post-Office  Dbi'autment,  tJctoberOS,  1876. 


Letters. 


23.514 
15,  imi 


Nowspa-    j    Postages 
pors,  &,c.   I  on  letters. 


38,604 


8,433 


5.460    $1,161  81 
15,640      721  89 


21,100 


1,  883  70 
422  00 

2.  305  70 


3,930 


836  51 


J.  M.  McGRF.W,  Ati(/i«or. 


220        REPORT  OF  THE  POSTMASTER-GENERAL. 

No.  33. — Statement  of  the  postages  collected  in  the  United  States  on  the  letter-mails  exchanged 
between  the  United  States  and  Nova  Scotia  and  Newfoundland  during  the  fiscal  year  ended 
June  30,  ltf70. 

Amount  on  prepaid  letters  sent $2,089  61 

Aiuouut  on  unpaid  letters  received 3()  99 

Total  amount 2,12G  60 

J.  M.  McGREW,  AttdU<fr, 
Office  of  the  Auditor  op  the  Treasury 

FOR  THE  Post-Office  Department,  October'  23,  1876. 


No.  34. —  Weight  of  letters  and  newspapers j  <fT.,  sent  from  the  United  States  to  Spain  during 

the  fiscal  year  ended  June  30,  1876. 


Lines. 


North-Gerraan  Lloj-d  of  Bremen 

Cunanl  lino 

Uaiuburg-Amcrican  Packet  Company 

Liverpool  and  Great  Weat«rn  Steani^ Company 

White  Star  line 

Inman  lino  

American  Steamship  Company 


Total 


Letters. 


Gramt. 

82,965 
76,390 
37,  775 
40,585 
13,595 
5,420 
450 


257,li?0 


Newspa- 
pers, dtc 


Grams. 

3T9,8fid 
2l3,4t>5 
155.  CM> 

7.;  r.&4 

l5*,573 
1,553 


1, 2J9, 57T 


Note.— Prior  to  January  1,  1876,  the  Spanish  mail  was  sent  in  the  French  mail. 

J.  M.  McGREW,  Auditor. 
Office  of  the  Auditor  of  tiie  Treasury 

vou.  tub  PosiOFFicE  DitPAKTMENT,  October  '23,  1876. 


No.  35. —  Weight  of  letters  and  newspaperSy  «fc,  sent  from  the  United  States  to  European 

countries  during  the  fiscal  year  ended  June  30, 1876. 


Coantries. 


United  Kingdom  of  Great  Britain  and  Ireland. 

Germany 

Fran  ce , 

Belginm , 

Netherlands 

Switzerland , 

Italy. 


Denmark 
Sweden... 
Norway  . 
Spain..... 


Total 


Compared  with  last  fiscal  year 


<  Increase . 
( Decrease 


Letters. 


Grams. 
44.258,757 
27,  085,  027 

6,  438,  Ht9 
823,714 

1,263,326 

1,  752,  586 
1, 896,  310 
1, 210, 744 

2,  437. 144 
1,  866, 000 

257,180 


89. 288, 897 


2, 275,  700 


Newspa- 
pers. 


Granu. 

203,014,405 

1^.922.  "2^0 
24, 617.  (K 
2,54l.;wi 
3,215,533 
7.4-36,462 
6,025,393 
2,254.311 
3.519,007 
3,890,530 
1,239,577 


340,695.^7 
~23.0t«,Ol8 


Office  of  the  Auditor  of  the  Treasury 

FOR  THE  Post-Office  Department,  October  23, 1876. 


J.  M.  McGREW,  Auditor. 


REPORT   OF   THE    POSTMASTER-GENERAL. 


221 


16.— 


Xiimber  oj  letters  exchanged  between  the  United  States  and  foreign  countries^  other 
than  transatlantic  mailst  during  the  fiscal  year  ended  June  30,  1876. 


Countries. 


una 
.ico  . 
ril  .. 


ladoT 

it^znda 

V  GnDada 

itemnla  and  San  Salvador 

f«t  Indi »,  Slc 

lina  and  Japan 

MKdola,  Auckland,  Sec 

ennoda 


Total 

Doeue  oompared  with  last  fiscal  year 


Number  of  letters. 

Beoeived. 

Sent. 

113,244 

96,0.^ 

38.  042 

46, 182 

38,448 

3P,831 

637 

3.074 

2,340 

2,  083 

5,742 

11,958 

6,815 

9,068 

573,  710 

466.555 

159,  757 

96,717 

87,  762 

85,727 

23.514 

15,090 

1,  050.  Oil 

871, 340 

21, 044 

26,046 

Office  of  the  Auditor  of  tub  Trf.a8URT 

roBTiiK  Posjt-Offick  DErAUTMBNT,  October  23,  1876. 


J.M.  McGREW,  Auditor. 


No.  V.—Awu>unts  reported  as  due  the  steamers  of  the  Inman  line  for  services  rendered  during 

the  fiscal  year  ended  June  30, 1870. 

Qwrter  ended  September  30,  1875 ^2,926  72 

Qurter  ended  December  31, 1875 2,784  51 

(jnarter  ended  March  31,  1876 1,027  08 

Wer  ended  June  30,  1876 1,510  1^7 

ToUl  amount  paid ! 8,249  28 

^*onU  reported  as  due  the  steamers  of  the  North-German  Lloyd  of  Bremen  for  services 

rendered  during  the  fiscal  year  ended  June  30,  1876. 

Qaarter  ended  September  30,  1875 §6,510  23 

Qnart€r  ended  December  31.  1875 5,959  46 

Qoarter  ended  March  31,  1876 7,102  76 

Qoirter  ended  June  30,  1876 5,759  75 

Total  amount  paid 25,332  20 

ImouniM  reported  as  due  the  steamers  of  the  Canadian  line  for  serrices  rendered  during  the 

fiscal  year  ended  June  30,  1876. 

oarter  ended  September  30,  1875 $763  01 

larter  ended  December  31, 1875 780  76 

i*rtcr  ended  March  31,  1H76 803  18 

larter  ended  June  30,  1876 801  07 

Total  amount  paid 3,208  02 

9umts  reported  as  due  the  steamers  of  the  Hamburg  American  Packet  Company  for  services 

rendered  during  the  fiscal  year  ended  June  30,  1876. 

kTter  ended  September  30,  1875 §9,  449  94 

krter  ended  December  31,  1875 H,775  98 

rter  ended  March  31,  1876 9,036  8S 

Tier  ended  June  30, 1876 7,200  66 

Total  amount  paid 34,463  46 
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Amounts  reported  as  due  the  steamers  of  the  Cunard  line  for  services  rendered  during  thefis^ 

year  ended  June  30,  1876. 

Quarter  ended  September  30,  1875 $7,462 

Quarter  ended  December  31,  1875 9,664 

Quarter  endtMl  March  31,  1H76 11,314 

Quarter  ended  June  30,  1876 10, 46^^  ; 

Total  amount  paid 38,903  (i 

Amounts  reported  as  due  the  steamers  of  the  Liverpool  and  Great  Western  Steam  Compan^ 
for  services  rendered  during  the  fiscal  year  ended  June  30, 1876. 

Quarter  ended  September  30,  1875 $6,821  4! 

Quarter  ended  December  31,  1875 6,mil 

Quarter  ended  March  31,  1876 4,8%(r 

Quarter  ended  June  30,  1876 4,243  a 


Total  amount  paid 2*2,093 


.K 


Amounis  reported  as  due  the  steamers  of  the  Jlliite  Star  line  for  services  rendered  during  (h 

fiscal  year  endifd  June  30,  1876. 

• 

Quarter  ended  September  30,  1875 8*2,712  7 

Quarter  ended  December  31,  1875 *2, 175  9 

Quarter  ended  March  31,  1876 5, 455  15 

Quarter  ended  June  30,  1876 4,-iH)  C 

•  Total  amount  paid  ...» 15, 234  2 

Amounts  reported  a«  due  the  steamers  of  the  Americnn  Steamship  Company  for  «trrict*  re> 

dered  during  the  fiscal  year  ended  June  30,  1876. 

Quarter  ended  September  30,  1875 $476  ( 

Quarter  ended  December  31,  1875 433  7 

Quarter  ended  March  31,  1876 425  I 

Quarter  ended  June  30,  1876 632  i 

Total  amount  paid 1,968  ( 

Amounts  reported  as  due  the  steamers  of  the  Anchor  line  for  services  rendered  during  i 

fiscal  year  ended  June  30,  1876. 

Quarter  ended  September  30,  1875 $484  : 

Quarter  ended  December  31,  1875 1, 105  t 

Quarter  ended  March  31,  1876 267  * 

Quarter  ended  June  30,  1876 109  : 

Total  amount  paid 1,967 

The  sea-postages  on  the  mails  conveyed  from  the  United  States  to  France  by  the  steamers  oft 
French  Steamship  Company^  and  settled  in  the  accounts  between  the  United  States  ai 
France,  during  the  fiscal  year  ended  June  30,  1876. 

Quarter  ended  September  30,  1875 $413 

Quarter  ended  December  31,  1875 605 

Quarter  ended  March  31,  1876 375 

Quarter  ended  June  30, 1876 677 

Total  amount  paid 2,076 

Amounts  reported  as  due  the  steamers  of  the  Netherlands  Steam  Navigation  Company  duri 

the  fiscal  year  ended  June  30,  1876. 

Quarter  ended  September  30, 1875 $1 

Quarter  ended  December  31, 1875 1 

Quarter  ended  March  31, 1876 - 

Quarter  ended  June  30, 1876 - 

Total  amount  paid 2 
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Arnuntt  reported  as  due  the  steamers  qf  the  Pacific  Mail  Steamship  Company  for  the  convey- 
ance of  the  mails  beticeen  the  United  States  and  Panama  during  the  fiscal  year  ended 
Jm  30,  1876. 

Qnarter ended  September  30, 1875 $4,535  1ft 

Qnirter  ended  December  31, 1875 4, 335  48 

Qaarter  ended  Marcb  31,lK76 4,101  53 

Qoarter  endedJune  30, 1876 3,061  51) 


Total  amount  paid 16,033  76 

AmhuU  reported  as  due  the  steamers  conveying  the  mails  between  the  United  States  and  the 
Wm  India  Islands,  Mexico,  Brazil,  Is'ao  Granada,  Bermuda^  and  New  Zealand  for  services 
miatd  during  the  fiscal  year  ended  June  30,  1876. 

Qnarter  ended  September  30, 1875 $5, 607  63 

Quirter  ended  December  31, 1875 6,161  77 

Quarter  ended  March  31,  1876 9,667  69 

Qiarter  ended  Jane  30, 1876 7,053  79 

Total  amount  paid 28,490  ^ 

Jiowita  reported  as  due  the  steamers  conveying  the  mails  between  the  United  States  and  Xova 
Scotia  for  services  rendered  duHng  the  fiscal  year  ended  June  30,  1876. 

Qnarter  ended  September  30, 1875 §256  37 

Qnarter  ended  December  31, 1875 293  03 

Qnarterended  March  31,1876 236  20 

Quarttrended  Juue30,  li!i76 : 125  55 


Total  amount  paid 911  15 

Tlie  following  reports  for  the  transportation  of  closed  mails  for  the  periods  named 
hare  been  made  during  the  fiscal  year  ended  June  30,  1876. 

To  the  steamers  of  the  Liverpool  and  Great  Western  Steam  Company  : 

Qnarter  ended  March  .31, 1875 §1,393  28 

Qnarterended  June  30,1875 109  52 

Total 1,502  80 

To  the  steamers  of  the  Cunard  line : 

Quarter  ended  December  31, 1874 428  35 

Qoarterended  March  31, 1875 478  27 

Qoarterended  June  30,1875 2,046  90 

Total 2,953  52 

To  the  steamers  of  the  White  Star  line  : 

I   Qwrterended  March  31, 1875 53  25 

vioarterended  June  30,1875 1  17 

Total 54  42 

To  the  steamers  of  the  Hamburg-American  Packet  Company : 

^»rt«rended  December  31, 1874 Jl-.VW- 229  17 

V^'^rterended  March  31, 1875 •..*....^:^ 162  38 

Viwrterended  June  30,1875 -,..^*> 125  65 

Total .rl...^.X.'. 517  20 


■  V 


To  the  steamers  of  the  North-German  Lloyd  line  J 

^rended  December  31, 1874 ....r.^.^ 465  02 

VJirterended  March  31, 1875 .;....:.-... 27  56 

Viart^r ended  June  30,1875.......... 7  30 

Total J. 49J  88 
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To  tbe  steamers  of  the  Eagle  Hamburg  line : 

Quarter  ended  December  31, 1874 §1,692  51> 

Quarter  ended  March  31,1875 2,567  5^ 

Quarter  ended  June  30,1875 1,149  45^ 

Total 5,409  fi^ 

To  the  steamers  of  the  Inman  line : 

Quarter  ended  December  31,1874 2  fiO 

Quarter  ended  March  31,1875 1  B^ 

Quarter  ended  June  30,1875 1,310 


Total 1,314  £>9 

To  the  steamers  of  the  Dominion  line  : 
Quarter  ended  March  31, 1875 63  »8 

Total \ 63  1)8 

J.  M.  McGREW, 

Auditor, 
Office  of  the  Auditor  of  the  Treasury 

FOR  the  Post-Office  Department,  October  23,  1876. 


No.  38. — Balances  due  the  United  Slates  on  the  adjustment  of  the  postal  accounts  between  the 
United  States  and  Switzerland  for  the  quarters  indicated  ;  settlements  made  during  the 
fiscal  year  ended  June  30, 1876. 

Quarter  ended  June  30, 1875 $1,900  69 

Quarter  ended  September  30,1875 21  11 

Quarter  ended  December  31, 1875 24  73 

Total 1,946  53 

Balances  due  the  United  States  on  the  adjustment  of  the  postal  accounts  between  the  United 
States  and  the  Netherlands  for  the  quarters  indicated  ;  settlements  made  during  the  fiscal 
year  ended  June  30, 1876. 

Quarter  ended  June  30, 1875 $1,170  V3 

Quarter  ended  September  30, 1875 12  7# 

Quarter  ended  December  31, 1875 14  OCF 

- 

Total 1,196  8^ 

Balances  due  the  United  States  on  the  adjustment  of  the  postal  accounts  betioeen  the  Unitei^ 
States  and  Italy  for  the  quarters  indicated  ;  settlements  made  during  the  fiscal  year  ended 
June  30,  1876. 

Quarter  ended  June  30, 1875 .'..  $1,405  74 

Quarter  ended  September  30,1875 16  26 

Quarter  ended  December  31, 1875 1:1  36 

Total 1,441  36 

Balances  due  the  United  Slates  on  the  adjustment  of  the  postal  accounts  between  the  United 
States  and  France  for  the  quarters  indicated  ;  settlements  made  during  thefi^soal  year  ended 
June 'SO,  1876. 

Quarter  ended  June  30, 1875 $4,538  03 

Quarter  ended  September  30, 1875 4,776  10 

Quarter  ended  December  31, 1875 3,993  24 

Total 13,307  37 
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ikmcea  due  the  United  States  on  the  adjustment  of  the  postal  accounts  between  the  United 
States  and  the  empit'e  of  Germany  for  the  quarters  indicated  ;  settlements  made  during  the 
fiscal  year  ended  June  30, 1876. 

narter  ended  September  30, 1875 $451  49 

Total 451  49 

lalamoes  due  the  United  States  on  the  adjustment  of  the  postal  accounts  between  the  United 
Stata  and  Belgium  for  the  quarters  indicated ;  settlements  made  during  the  fiscal  year 
ended  June  30, 1876. 

Jnirter  ended  September  30,1875 $57  58 

Total 57  58 

Manoa  due  the  United  States  on  the  adjustment  of  the  postal  accounts  between  the  United 
States  and  Sweden  for  the  quarters  indicated  ;  settlements  made  during  the  fiscal  year  ended 
Ju*€  30, 1876. 

Quarter  ended  September  30, 1875 $10  36 

Qoarter  ended  December  31, 1875 12  15 

Total 22  51 

Balances  due  the  United  States  on  the  adjustment  of  the  postal  accounts  between  the  United 
States  and  Nortcayfor  the  quarters  indicated;  settlements  made  during  the  fiscal  year  ended 
Juu  30, 1876. 

liutfter  ended  September  30,1875 $119  34 

Quarter  ended  December  31, 1875 12  17 

Total 131  51 

kla»ees  due  the  United  States  on  the  adjustment  of  the  postal  accounts  between  the  United 
Stttks  and  Spain  for  the  quarters  indicated;  settlements  made  during  the  fiscal  year  ended 
Jrae  30,  1876. 

Inarter  ended  September  30,1875 $1  91 

Total 1  91 

Koimon  due  from  the  United  States  to  the  empire  of  Germany  on  (he  adjustment  of  the  postal 
aeamnts  between  the  United  States  and  Germany  for  the  quarters  indicated  ;  settlements 
aade  during  thejiscal  year  ended  June  30,  1876. 

Inarter  ended  June  30, 1875 $12,224  91 

Total ^ 12,224  91 

^iio»  due  from  the  United  States  to  the  United  Kingdom  of  Great  Britain  and  Ireland  on 
the  adjustment  of  the  postal  accounts  between  the  United  States  and  the  United  Kingdom 
for  the  quarters  indicated  ;  settlements  made  during  thejiscal  year  ended  June  30, 1876. 

Harter  ended  March  31, 1875 $5,860  64 

narter  ended  June  30, 1875 3,520  18 

Total 9,380  82 

donees  due  from  the  United  States  to  the  kingdom  of  Denmark  on  the  adjustment  of  the 
fosUd  <uxount»  between  the  United  States  and  Denmark  for  the  quarters  indicated  ;  settle- 
minis  made  during  the  fiscal  yew  ended  June  30, 1876. 

arter  ended  Jane  30, 1875 $212  63 

Total 212  63 

15  P  O 
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Balances  due  from  the  United  States  to  the  kinadom  of  Belgium  on  the  adistment  of  the 
postal  accounts  between  the  United  States  and  Belgium  for  the  quarters  indicated  ;  settle- 
ments made  during  the  fiscal  year  ended  June  XO,  1876. 

Quarter  ended  June  30, 1875 $2,011  60 

(Quarter  ended  December  31,1875 3,827  62 

Total 5,839  22 

Balances  due  from  the  United  States  to  the  kingdom  of  Sweden  on  the  adjustment  of  ike 
postal  accounts  between  the  United  States  and  Sweden  for  the  quarters  indicated  ;  settlementi 
made  during  the  fiscal  year  ended  June  30, 1876. 

Quarter  ended  June  30, 1875 $.3,457  46 

Total 3,457  46 

Balances  due  from  the  United  States  to  the  kingdom  of  Norway  on  the  adjustment  of  ike 
postal  <iccounts  bettceen  the  United  States  and  Norway  for  the  quarters  indicated  ;  settlementt 
made  during  the  fiscal  year  ended  June  30, 1876. 

Quarter  ended  March  31,1875 $1,464  29 

Quarter  ended  June  30, 1875 1,0^  04 

Total 2,489  33 

J.  M.  McGREW 

AudUar, 

UFFICE  OF  THE  AUDITOR  OF  THE  TREASURY 

FOR  THE  Post-Office  Department,  October  23, 1876. 
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REPORT 


OF 


THE  SECRETARY  OF  THE  NAVY 


Navy  Department, 
Washingtonj  D.  C,  November  29, 1876. 

SiE:  The  following  report  of  the  Navy  Department  and  naval  service 
for  the  present  year  is  respectfully  sabmitted. 

NAVAL  FORCE. 

There  are  now  belonging  to  the  Navy  of  the  United  States  146  vessels 
of  150,157  tons  measarement.  Exclusive  of  howitzers  and  Oatlings 
they  carry  1,142  guns.  Of  these,  123,  carrying  913  guns,  with  a  meas- 
nrement  of  120,894  tons,  have  steam-power,  and  23,  carrying,  nominally, 
229  guns,  with  a  measurement  of  29,263  tons,  are  sailing-vessels. 
\        The  steam- vessels  are  rated  as  follows : 

I                                                                                                                                          Gnus.  ToDiL 

f        Sfint-rates 188  15,163 

'       29  second-rates 478  53,800 

30  third-rates 164  19,506 

6  fonrth-rates 4  3,143 

27  togs 6  4,729 

2  torpedo-boats 1  749 

24iron.clad8 72  23,804 

123  913      120, 894 

The  sailing-vessels  are  rated  as  follows : 

Oona.  Tons. 

4  second-rates 36  10,700 

15  third-rates 188  15.919 

4  foartb-rates 5  2,644 

^  229       29,263 

Tbe  iron  clad  vessels  are  rated  as  follows : 

Onns.  Tons. 

6  second-rates 28  12,261 

4  third-rates 16  4,275 

14  fonrth-rates 28  7,268 

24  72        23. 804 

All  the  tugs  are  regarded  as  fourth-rates. 

Of  the  whole  number  of  vessels,  75  are  at  present  in  actual  use,  as 
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follows :  37  are  id  commission  attached  to  fleets,  iu  which  d amber  ^ 
embraced  11  iroD-clad  vessels  on  the  North  Atlantic  station ;  2  are 
nse  as  training-ships ;  6,  on  special  service  and  as  dispatch  and  frei^ 
ships ;  2  are  torpedo-boats ;  5  are  receiving-ships ;  2  are  store-ships  ; 
more  are  nsed  by  States,  under  act  of  Congress,  as  school-ships ;  and  i 
are  in  use  as  quarters,  gunnery-ships,  tenders,  &c.,  at  the  navy-yar4 
and  shore-stations.  Of  the  remainder,  4  are  preparing  and  almost  readj 
for  sea;  8  are  under  repairs ;  and  59  are  laid  up  at  the  various  navy* 
yards. 

The  actual  condition  of  the  material  of  the  naval  service  at  this  time, 
and  what  has  been  done  with  it  during  your  administration,  may  per- 
haps be  better  understood  by  comparing  it  with  itself  as  it  existed  in 
1869.  This  may  be  done  fully  by  referring  to  the  particular  state- 
ment of  the  character,  service,  repairs,  and  condition  of  each  ship, 
which  will  be  found  appended  to  this  report,  and  a  general  idea  may  be 
obtained  from  the  following  summary,  which  contains  some  of  the  re 
suits  of  the  fuller  statement  referred  to. 

The  number  of  vessels  belonging  to  the  Navy  in  1869,  including  scre^ 
and  side-wheel  steamers,  tugs,  iron-armored  vessels,  and  sailing-ships 
was,  as  follows : 

Iron-clads 5! 

SorewHsteamers 6* 

Side-wheel  steamers,  large  and  small 1 2 

Togs  and  sniaU  side-wheel  steamers,  not  fitted  for  fighting 3: 

Sailing-vessels,  store,  surveying,  and  receiving  ships 2 

Whole  number 20: 

Of  these  there  were  anavailable  for  fighting  purposes  the  following,  viz : 

Vessels  on  the  stocks  built  of  live-oak 1 

Vessels  on  the  stocks  built  of  white  oak 5 

Tugs  used  for  yard  purposes 32 

Sailing-vessels  used  as  practice,  store,  and  receiving  vessels,  but  of  no  use  for 

fighting  purposes 29 

Iron-dads  on  the  stocks  built  of  white  oak,  and  unfit  for  use  by  reason  of  de- 
cay   4 

Iron-clads  not  of  sufficient  displacement,  and  entirely  unfit  for  war  purposes..  21 

In  all 92 

To  which  should  be  added  the  Niagara,  Puritan,  and  Susquehanna,  which 
were  without  machinery,  and  in  such  condition  that  as  much  time  and  money 
would  be  required  to  put  them  in  sea-going  order  as  to  build  new  vessels. 
They  were  consequently  unavailable 3 

Total 

Which  deducted  from  the  203  vessels,  as  above,  leaves  as  the  available  force  of  the 
(Navy  at  that  time 1- 

Of  the  108  available  vessels,  as  above,  47  were  being  completed  - 

repaired,  or  were  laid  up  at  the  several  navy-yards  ;  and  of  these,  2 

BcreW'Steamera  and  4  iron-clads  wei^  built  of  white  oak,  and  had  all  bega 
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to  decay.  Their  asefaluess  was  therefore  of  short  duratiou,  a^  their 
historj,  fouud  in  the  appendix  to  this  report,  shows.  The  other  iron- 
clads, which  possessed  the  proper  fighting  qualities,  and  are  included  in 
thelOS  vessels,  were  also  more  or  less  rotten,  and  all  required  extensive 
repairs.  Of  the  203  vessels  of  1869,  there  have  been  sold  46 ;  broken 
up,  18;  lost  at  sea,  5 — 69  vessels ;  thus  reducing  the  number  to  134  ves- 
sels. To  which  add  the  addition  made  to  the  Navy  since  1869,  of  new 
vessels,  10;  purchased  vessels,  2;  making  the  whole  number  on  the 
register  at  the  present  time  146  vessels.  For  a  full  and  particular  un- 
derstanding of  the  character  and  condition  of  these  vessels,  reference 
may  be  had  to  the  appendix  already  mentioned.  This  will  show  that  of 
our  present  force  of  146  vessels,  of  every  class,  40  are  built  of  iron 
Tiz, 5 double- turreted  iron-clads,  15  siugleturreted  monitors,  2  torpedo- 
boats,  and  18  steamers  of  various  classes.  Of  the  remainder,  65  are  of 
live-oak,  viz,  1  iron  clad,  5  steamers  of  the  first  rate,  20  steamers  of  the 
second  rate,  19  steamers  of  the  third  rate,  and  20  sailing-vessels.  The 
remaining  41  are  whiteoak  ships,  of  almost  every  class.  Of  the  whole 
namber,  75  are,  as  has  been  before  stated,  in  actual  service,  and  4  are 
preparing  for  sea ;  16  may  be  considered  as  entirely  used  up  and  unfit 
for  future  service ;  and  the  balance  are  at  the  various  navy-yards,  som 
requiring  slight  and  others  extensive  repairs ;  but  most  of  them  could 
be  made  ready  for  any  special  service  in  a  short  time.  Seventeen  of  our 
steamers  have  been  furnished  with  compound  engines  and  boilers  of  the 
best  class,  and  with  the  latest  improvements,  and  nearly  all  our  other 
steamers  have,  during  the  last  eight  years,  been  supplied  with  new  boil- 
ers, and  their  machinery  extensively  repaired. 

There  is  also  on  hand,  stored  at  the  various  navy-yards,  live-oak  tim- 
ber suflScient  for  35  new  ships  of  war,  besides  a  large  quantity  of  other 
valuable  timber  and  naval  material  of  every  kind. 
This  statement  shows  that  after  eight  years  of  active  service  of  every 
^ijid,  during  which  period  it  has  suffered  the  loss  of  four  ships  by  actual 
^^ter,  and  seen  many  others  of  its  valuable  cruisers  come  to  final 
^'icay  and  utter  worthlessness,  by  reason  of  hasty  construction  from 
P^shable  material,  during  time  of  war,  our  Navy  is  now,  in  the  character 
^t^i  condition  of  its  ships  and  material,  in  a  condition  far  superior  to 
^hai  in  which  it  was  in  1869,  and  indeed  far  more  powerful  for  our  war- 
^^ke  purposes  than  it  has  ever  before  been  in  time  of  peace.    It  does  not 
^^mpare,  either  in  number  or  character  of  vessels,  with  the  expensive 
^^tablishments  of  those  European  nations  whose  mutual  relations  keep 
^liem  always  in  armed  array,  whose  contiguous  coasts  and  deep  harbors 
^t  home,  and  scattered  colonies  all  over  the  world,  seem  to  require  that 
"they  should  constantly  rival  each  other,  at  whatever  expense,  in  the 
^Ue  and  power  of  their  naval  vessels  and  armaments ;  but,  for  the  defen- 
sive purposes  of  a  peaceful  people,  without  colonies,  with  a  dangerous 
^^oast,  and  shallow  harbors,  separated  by  a  vast  ocean  from  warlike  na- 
^al  powers,  our  Navy  is  not  without  strength,  and  when  its  iron-clad 
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fleet  sball  be  completely  repaired,  a  work  reqairiDg  now  bat  little  tic 
and  expense,  and  its  force  snpplemented  by  the  comparatively  ches 
addition  herein  recommended,  it  will,  I  think,  be  found  safficient  t 
resist  any  force  which  coald  be  broaght  across  the  ocean  to  attaci 
as;  and  powerful  also  for  offensive  operations  apon  the  seas  and  among 
the  islands  which  lie  contiguous  to  oar  own  shores.  In  view  of  the  fact 
that  the  appropriations  for  the  two  principal  working  bureaus  of  the 
Department  average  but  little  over  five  millions  annually,  and  consid- 
ering the  cost  of  merely  maintaining  a  Navy,  consisting  largely  of  ships 
hurriedly  bailt  of  perishable  material,  which  after  requiring  for  a  few 
years  constant  repair  finally  drop  out  of  the  service  from  utter  worth- 
lessness,  I  think  that  this  state  of  things  reflects  great  credit  upon  thos( 
officers  through  whose  practical  knowledge  and  ability  the  Departmen 
has  been  able  to  utilize  all  that  there  was  valuable  in  the  Navy,  and  ti 
bring  it  to  its  present  state  of  efficiency. 

The  qaestion  of  what  should  compose  a  sound  and  economical,  ba 
efficient,  naval  force  has  presented  during  the  past  few  years  so  man; 
dift'erent  aspects  that  we  may  perhaps  congratulate  ourselves  that  w 
have  not  followed  step  by  step  in  the  practical  but  expensive  develo) 
ment  of  the  problem  in  which  other  maritime  nations  have  been  engagec 
The  question  constantly  recurs,  however,  brought  up  by  conflicting  ii 
terests  and  opinions,  shall  we  enter  upon  the  expensive  and  unsatu 
fectory  construction  of  armor-plated  gan-bearing  vessels,  involving  mil 
ions  of  dollars  in  the  cost  of  each  onef  or  shall  we  be  content  with  pn 
viding  ourselves,  at  a  minimum  cost-,  with  the  means  of  destroying  sue 
vessels  should  they  appear  in  hostile  attitude  on  our  coasts  or  in  oi 
bays  or  harbors!  Fast,  well-built  wooden  craisers,  proper  for  the  poli^ 
of  the  seas,  serving  as  schools  of  instruction  in  time  of  peace  and  cap 
ble  of  destroying  an  enemy's  commerce  in  time  of  war,  are  under  all  co: 
ditions  serviceable.  The  monitor  class  of  vessels  has,  for  us,  special  an 
valuable  uses  in  conjunction  with  other  forces.  The  torpedo-school 
give  our  officers  the  instruction  necessary  to  utilize  whatever  there  is  ii 
this  most  efficient  arm  of  attack  and  defense ;  and  I  would  add  to  th 
force  a  new  element,  the  marine  ram,  which  promises,  when  constracte< 
upon  scientific  principles,  in  forms  of  special  strength  for  its  particalaj 
and  appropriate  service,  to  be  a  weapon  of  most  destructive  warfare 
The  construction  of  this  class  of  vessels  has  been  carefully  considere<3 
for  several  years  past  by  a  naval  officer  of  high  rank,  assisted  by  abl€ 
experts,  and  detailed  plans  are  put  at  the  service  of  the  Department 
without  cost  or  charge  of  any  kind.  The  construction  of  such  a  vessel 
of  the  best  material  and  of  special  strength  would  involve  an  expense 
of  about  $350,000,  and  if  successful,  as  it  promises  to  be,  it  would  add 
a  new  element  tending  to  make  our  force  complete  in  itself,  at  once 
Economical  and  efficient. 

With  such  a  force  and  with  no  colonies  to  defend,  I  think  we  may  ^^^^ 
dispense,  for  the  present  at  least,  with  the  heavy-armored  and  unwieldy 
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ironclads  of  European  nations,  and,  also,  with  the  monster  cannon 
necessary  to  penetrate  them.  Any  vessel  which  can  safely  cross  the 
8eas  to  enter  our  harbors  or  to  lie  upon  our  shores  will  be  found  vul- 
nerable to  cannon  of  moderate  weight  and  caliber,  while  the  heaviest 
amor  will  not  protect  a  ship  from  the  attacks  of  torpedoes  managed 
bj  brave  and  well-instructed  officers.  Thns^  our  monitor  system,  sup 
ported  by  the  marine  ram,  commanded  by  enterprising  officers,  and 
reinforced  by  the  deadly  torpedo  in  skillful  and  scientific  hands,  will,  I 
think,  supply  all  that  is  absolutely  necessary  for  the  naval  share  of  our 
coast-defense,  and  will  be  found  efficient,  for  our  purposes,  against  any 
foreign  ironclads  which  can  reach  our  coasts  or  enter  our  harbors. 
With  these  we  may  rest  content  for  the  present,  but  it  must  be  under- 
stood that  the  Navy,  in  all  its  efficient  elements,  is  in  a  constant  state 
of  transition  and  progression,  and  can  only  be  kept  efficient  by  seizing, 
experimenting  upon,  and  developing,  in  the  quiet  times  of  peace,  each 
new  principle  of  warlike  progress  as  it  arises. 

Of  the  amount  of  appropriations  asked  for  the  next  year,  as  herein- 
after stated,  I  beg  to  suggest  that  the  sum  of  $1,550,000  of  the  amount 
estimated  for  the  Bureau  of  Construction  and  Eepair  and  $750,000  ot 
that  estimated  for  the  Bureau  of  Steam-Engineering,  be  made  availa- 
ble at  once,  in  order  that  the  repairs  of  our  five  double-turreted  iron- 
clads, which  have  been  for  some  time  regularly  progressing  out  of  the 
current  annual  appropriations,  may  be  completed.  These  have  been  de- 
layed in  the  hands  of  the  contractors  during  the  current  year  by  the 
fact  that  the  appropriations  made  for  these  bureaus  were  not  sufficient 
for  their  continuance.  The  reasons  why  this  should  be  done  at  once  are 
many,  and  will  be  readily  understood.  The  vessels  are,  as  I  have  said, 
in  the  hands  of  the  contractors,  actually  in  a  state  of  partial  repair. 
These  repairs,  to  be  economically  and  properly  done,  should  progress 
regularly,  as  a  continuous  work,  with  the  different  parts  advancing  simul- 
taDeonsly,  of  homogeneous  material,  on  a  concurrent  plan,  under  the 
same  general  direction,  and,  as  far  as  possible,  with  the  same  workmen. 
To  stop  it  from  time  to  time  must  involve  more  or  less  of  change  in  all 
these  conditions,  to  the  manifest  increase  of  the  cost  and  injury  to  the 
qnality  of  the  work. ;;  Delay  involves,  also,  increased  cost  of  superin- 
tendence, care-taking,  and  preservation,  and  risk  of  injury  or  loss  to  the 
public  property.  The  work  can  be  done  now  cheaper  than  at  any  other 
time,  and  if  done  now  it  will  give  employment,  at  a  season  of  great  dis- 
tress, for  establishments  and  workmen  to  whom  it  is  not  only  kindness 
bat  practical  wisdom  on  the  part  of  the  Government  to  afford  all  proper 
encouragement  and  assistance.  Besides,  the  ships  are  useless  to  the 
Government  while  in  progress  of  repair,  but  when  concluded,  they  will 
constitute  a  large  element  of  the  strength  of  our  Navy,  and,  adding 
immensely  to  its  fighting  power,  will  raise  it  to  a  position  more  in  har- 
mony with  our  national  responsibility  and  requirements. 

There  is  no  additional  money  asked  for  this  purpose,  but  only  that  a 
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portion  of  the  regular  appropriations  be  made  available  for  it  now.  ^Tj 
amount  asked  is  the  same  which  was  estimated  for  this  work  last  yea 
but  which  was  not  then  appropriated ;  and  by  taking  it  from  the  amouo 
estimated  for  the  next  year^  without  enlarging  that  estimate,  the  Be 
partment  will  be  able  to  go  on  with  this  necessary  work,  to  the  great 
advantage  of  the  Government,  without  Increasing  the  appropriations, 
and  the  work  being  done,  the  bureaus  can  be  carried  on  with  the 
amounts  estimated  for  them  reduced  by  the  amount  which  this  work 
costs. 

CRUISINGSTATIONS. 

These  are  the  same  as  were  reported  last  year,  including  withiu  the 
limits  assigned  to  them  every  important  field  of  naval  operations.  The 
strength  of  the  force  on  each  station  is  as  follows : 

JEuropean  station. — Rear- Admiral  John  L.  Worden  commands  the  naval 
force  on  the  European  station,  which  is  now  much  reduced.  The  Frank- 
lin, Congress,  Juniata,  and  Alaska  have  returned  home  during  the 
present  year,  and  the  squadron  has  been  re-enforced  only  by  the  Marion 
and  the  Yandalia. 

In  pursuance  of  orders  of  the  Department  the  Congress  and  Juniata 
left  Villefranche  November  29, 1875,  for  Port  Royal,  to  join  the  force  on 
the  North  Atlantic  station. 

The  Alaska  left  Lisbon  January  1,  for  the  coast  of  Africa,  nndei 
special  instructions  from  the  Department,  the  revolt  of  the  native  tribes 
against  the  republic  of  Liberia  being  then  in  progress  and  serioaslj 
threatening  the  safety  of  the  colonists.  Capt.  A.  A.  Semmes,  command 
ing  the  Alaska,  was  ordered  to  confer  with  the  minister  of  the  United 
States  at  Monrovia  and  the  President  of  Liberia,  to  protect  American 
citizens  and  interests;  to  manifest  the  friendly  disposition  of  the  people 
of  the  United  States  and  Government  toward  the  citizens  of  the  gov 
ernment  of  Liberia;  to  cruise  along  the  coast,  show  the  flag  to  th( 
natives,  and  act  in  conjunction  with  the  Liberian  authorities  in  suppress- 
ing  the  revolt  among  the  natives.  She  arrived  at  Monrovia,  February 
3.    The  President  of  Liberia,  with  his  suite,  was  received  on  board. 

The  Franklin,  after  proceeding  under  special  orders  to  Vigo,  Spain, 
left  that  port  for  home  on  the  28th  of  September.  Delayed  by  adverse 
winds  and  calms,  her  voyage  was  long,  and  she  only  reached  New  York 
on  the  23d  of  the  present  month. 

The  present  aspect  of  European  affairs  makes  it  proper  that  this 
squadron  should  be  strengthened  as  promptly  as  possible,  and  the 
Department  contemplates  re-enforcing  it  with  the  Trenton  as  soon  as  she 
can  be  fitted  out,  and  in  the  mean  time  with  such  other  ships  as  can  be 
spared  from  their  present  duty. 

Asiatic  station. — The  force  on  this  station  is  the  same  as  stated  in  the 
last  annual  report  of  the  Department,  with  a  single  change.  It  ^^ 
reduced  in  May  by  the  Saco,  ordered  to  San  Francisco,  and  again  in- 
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creased  by  the  arrival  in  August  of  the  Alert,  from  New  York,  via  the 
SaezCaDal.    Bear- Admiral  William  Reynolds  remains  in  command. 

The  following-named  vessels  now  compose  his  force:  The  Tennessee, 
(flag-ship,)  Kearsarge,  Ashuelot,  Alert,  Monocacy,  and  Palos — all  with 
steam-power,  and  carrying  altogether  forty-eight  guns. 

Owing  to  the  great  distance  of  this  station  from  our  Atlantic  ports, 
it  has  been  found  to  be  to  the  interest  of  the  Government  to  repair  some 
of  the  vessels  out  there  rather  than  to  send  them  home  for  that  purpose. 
This  has  been  done  during  the  past  year,  and  some  which  have  been  on 
the  station  for  two  or  three  times  the  usual  time  have  been  provided 
with  Dew  boilers  and  otherwise  repaired,  so  as  to  make  them  useful 
cruisers  for  some  time  to  come. 

Hiorth  Pacific  station, — The  Pensacola,  (flag-ship,)  and  the  Lacka- 
wanna, are  the  only  vessels  now  in  commission  on  this  station,  which 
is  under  the  command  of  Rear- Admiral  Alexander  Murray,  who  relieved 
Bear-Admiral  John  J.  Almy,  July  1. 

The  Tnscarora  and  Portsmouth,  which  have  been  attached  to  this  sta- 
tion daring  the  year,  were  put  out  of  commission  at  Mare  Island — the 
former  in  September  and  the  latter  in  August. 

Smih  Pacific  station. — The  vessels  on  this  station  at  the  date  of  the 
last  annual  report  of  the  Department  were  the  Richmond,  (flagship,) 
Omaha,  and  stationary  store-ship  Onward  at  Callao,  and  Rear- Admiral 
Keed  Werden  was  then  in  command. 

Bear- Admiral  Werden  was  relieved  July  13  by  Commodore  C.  H.  B. 
Caldwell,  who  went  out  on  the  mail-steamer  from  New  York  June  23. 

On  the  12th  of  August  Commodore  Caldwell  sailed  from  Callao,  in 
the  Richmond,  for  Montevideo,  touched  at  Valparaiso,  and  was  heard 
from  at  Sandy  Point,  Straits  of  Magellan,  early  in  October.  He  is  no 
donbt  now  on  the  coast  of  Brazil,  and,  in  pursuance  of  the  Depart- 
ment's orders,  in  command  of  the  naval  force  on  the  South  Atlantic 


On  the  departure  of  Commodore  Caldwell,  Capt.  Edward  Simpson, 
commanding  the  Omaha,  was  left  the  senior  officer  present  on  this  station, 
bat  Bear- Admiral  Murray  arrived  recently  at  Panama  and  is  now  in 
command  in  those  waters. 

The  South  Atlantic  station. — The  force  on  this  station,  which  consisted 
ofthe Brooklyn,  (flagship,)  Monodgahela,  and  Wasp,  and  was  under 
<^mmand  of  Rear- Admiral  William  E.  Le  Roy,  was  reduced  last  De- 
cember by  the  withdrawal  of  the  Brooklyn  and  Monongehala  for  service 
on  our  own  coast  and  the  departure  of  Rear- Admiral  Le  Roy  in  his  flag- 
sbip  for  Key  West. 

The  station  has  since  been  re-enforced  by  the  arrival  of  the  Richmond 

^m  the  South  Paciflc  station,  and  the  command  devolves,  under  the 

orders  of  the  Department,  upon  Commodore  C.  H.  B.  Caldwell.    The 

^lic  is  the  only  other  vessel  on  the  station,  the  Wasp  having  been 

sold. 
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The  North  Atlantic  stati&n, — The  force  on  this  station,  which  consisted 
one  year  ago  of  nine  cruisers  and  six  other  vessels,  and  was  nnder  the 
command  of  Eear- Admiral  J.  E.  M.  Mullany,  was  soon  afterward  largely 
increased  by  attaching  to  it  vessels  from  the  European  and  the  Soath 
Atlantic  station,  and  putting  in  commission  some  of  the  new  sloops  and 
ten  of  the  monitors.  By  these  accessions  it  consisted  in  Febmary,  when 
Bear- Admiral  Mullany  was  relieved  by  Rear- Admiral  William  E.  Le  Boy, 
of  twenty-four  vessels,  not  including  store-ships  and  tugs,  viz :  Hartford^ 
(flag-ship,)  Brooklyn,  Congress,  Plymouth,  Ossipee,  Yandalia,  Marion, 
Monongahela,  Swatara,  Shawmut,  Alert,  Huron,  Dictator,  Wyandotte, 
Passaic,  Catskill,  Nantucket,  Lehigh,  Montank,  Canonicus,  Ajax,  Sao- 
gus,  Mahopac,  and  Manhattan.  In  addition,  there  were  in  commission 
two  torpedo-boats,  the  Alarm  and  the  Intrepid,  also  four  other  steam- 
ers, the  Powhatan,  Juniata,  Tallapoosa,  and  Dispatch,  all  within  the 
limits  of  the  station,  which,  although  not  strictly  part  of  Bear-Ad- 
miral Le  Boy's  command,  were  available  for  immediate  service ;  thns 
making  at  hand  thirty-one  vessels,  twelve  of  which  were  monitors  and 
two  powerful  torpedo-boats.  This  force  was  maintained  as  long  as  there 
seemed  to  be  any  possibility  of  its  use.  Some  of  the  oruising-vessels 
were  then  sent  to  other  stations,  others  were  put  out  of  commission,  and 
nearly  all  the  monitors,  although  kept  in  commission,  were  reduced  in 
their  complements,  with  only  a  sufficient  number  of  officers  and  men 
retained  on  board  to  keep  the  vessels  in  good  condition. 

The  force  on  this  station  by  recent  additions  now  consists  of  the  Hart- 
fordj  Plymouth,  Swatara,  Adams,  Essex,  Ossipee,  Huron,  Banger,  all 
the  monitors  above  named  except  the  Nantucket,  and  the  store-sbip 
New  Hampshire,  hospital-ship  Pawnee,  and  tug  Sea- Weed  stationed  afe^ 
Port  Boyal,  S.  0. 

The  Powhatan,  Despatch, Tallapoosa,  Monongahela,  Bio  Bravo,  Alarm, 
and  Intrepid  are  also  in  commission  and  ready  for  service,  but  not  strictly' 
a  part  of  the  squadron. 

The  general  operations  of  our  cruisers  on  the  several  stations  will  be 
found  in  brief  in  the  supplement  hereto  annexed,  entitled  "  Generftl 
operations  of  fleets,"  and  more  at  large  in  the  statement  and  reports 
published  in  the  appendix,  and  which  will  be  found  interesting  to  those 
desiring  information  on  this  subject. 

The  Department  has  lately  adopted  the  plan  of  retaining  all  ships,  on 
going  into  commission,  upon  this  coast  and  attached  to  the  North  Atlantic 
squadron  for  a  few  months  previous  to  ordering  them  abroad.  It  is  b^ 
lieved  that  the  efiect  has  been  beneficial,  slb  any  defects  in  the  ships  or 
their  machinery  can  then  be  remedied  at  home,  and  the  discipline  of  the 
personnel  can  be  perfected  in  our  own  waters.  With  this  preliminary  drill 
and  inspection  the  ships  reach  foreign  stations  in  an  efficient  and  credit- 
able condition. 

The  Department  has  also  commissioned  as  receiving-ships  at  thedi^ 
ferent  naval  stations  the  frigates  Wabash  and  Colorado  at  Boston  ai*^ 
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Xew  York,  and  proposes  to  place  the  Franklin  at  Norfolk,  instead  of 
the  hoiks  formerly  used  for  this  purpose.  These  ships,  with  those  used 
for  training  and  school  ships,  form  a  reserve,  maintained  without  addi- 
tional expense,  and  ready  to  be  used  in  any  emergency. 

The  reduction  of  the  force  of  our  fleet,  by  act  of  Congress,  from  8,500 
to  7,500  men  has  placed  our  Navy,  in  the  personnel  of  the  enlisted  men, 
below  that  of  nearly  every  navy  of  Europe.  The  effect  of  this  reduction 
has  been  to  lose  to  the  service  many  valuable  seamen,  who,  for  want  of 
continuous  employment  in  the  Navy  and  in  the  absence  of  any  commerce 
of  oar  own,  have  been  forced  to  go  abroad  for  employment.  Their  serv- 
ices are  thus  lost  to  the  country,  and  the  time  and  care  given  to  their 
edacation  as  men-of-war's  men  has  been  to  some  extent  in  vain.  As  a 
remedy  for  this  misfortune,  and  for  the  purpose  of  maintaining  a  trained 
class  of  men  in  the  Navy,  skilled  in  their  duties  and  devoted  to 
their  flag,  I  have  the  honor  to  repeat  my  recommendations  of  last 
year,  that  Congress  give  the  necessary  authority  to  enlist  annually  750 
boys  for  the  Navy,  under  existing  laws,  but  in  addition  to  the  number  of 
m^  now  allowed.  The  cost  of  these  boys,  so  far  as  the  pay  of  the 
Navy  is  concerned,  would  not  amount  to  more  than  the  cost  of  250  men ; 
and  it  is  expected  that  this  number  enlisted  annually  will,  in  the  course 
of  a  few  years,  not  only  All  the  vacancies  made  by  discharge,  death,  and 
desertion,  but  flnally  man  our  fleet  with  educated  American  seamen. 

The  system  of  training  boys  has  been  in  successful  operation  for  little 
more  than  one  year,  and  there  are  at  present  479  in  the  service,  one-half 
of  them  under  instruction  on  board  the  training-ships  Minnesota  and 
MoDODgahela,  and  the  others  already  afloat  in  various  sea-going. vessels. 
The  Department  has  stationed  the  Minnesota  at  New  York,  the  Gonsti- 
tutioD  at  Philadelphia,  and  the  Monongahela  at  Baltimore,  as  permanent 
school-ships  for  these  lads,  and  the  experience  of  the  past  year  fully 
demonstrates  the  success  of  this  effort  to  improve  our  seamen.  I  feel 
myself,  therefore,  most  fully  justified  in  earnestly  renewing  my  recom- 
mendation of  this  addition  to  the  personnel  of  the  Navy. 

I  would  also  call  your  attention  to  other  recommendations  contained 
in  the  report  of  the  Chief  of  the  Bureau  of  Equipment  and  Eecruiting,  in- 
tended to  benefit  the  seaman  of  the  Navy.  Among  them  is  the  urgent 
and  often-repeated  recommendation  that  the  enlisted  men  of  the  Navy 
may  be  allowed  an  outfit  of  clothing.  This  allowance  has,  for  several 
years,  been  considered  both  by  the  Department  and  by  the  Navy  at 
large  as  eminently  proper  and  just,  and  has,  on  several  occasions,  been 
nrged  in  Congress,  but  as  yet  it  has  failed  to  receive  that  attention 
which  I  think  it  deserves.  I  trust,  however,  that  sooner  or  later  a  law 
will  be  passed  granting  an  outfit  of  clothing  to  the  enlisted  men,  under 
such  restrictions  and  regulations  as  the  Department  may  establish. 

The  report  of  the  Chief  of  the  Bureau  of  Equipment  and  Recruiting 
contains  another  request  which  I  deem  worthy  of  consideration.  He 
nrges  the  establishment  of  a  banking  system  for  the  Navy,  similar  to 
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that  DOW  in  force  io  the  Army,  where  it  has  produced  the  most  satisfac- 
tory resalts.  The  Army  law  authorizes  the  payment  of  interest  at  4 
per  cent,  upon  all  stims  of  $50  and  upward  deposited  by  any  enlisted 
man  with  the  paymasters,  subject  to  certain  conditions  and  restrictions. 
If  this  sy ctem  should  be  adopted  for  the  Navy,  a  careful  estimate  of  the 
sum  that  would  be  required  for  the  payment  of  the  interest  places  it  at 
but$24,000  per  annum.  The  men  of  theXavy  are  rarely  paid  off  beforethe 
expiration  of  their  three  years'  term  of  service,  and  the  money,  which  is 
actually  their  own,  is  thus  left  in  the  United  States  Treasury,  withoat  any 
benefit  accruing  to  the  rightful  owners.  It  is  no  more  than  proper  and  just 
that  a  moderate  interest  should  be  granted  by  the  Government  for  its 
use.  I  am  convinced  that  the  foregoing  suggestions,  if  put  into  effect 
as  laws,  will  prove  of  great  and  lasting  benefit  to  our  Navy,  withoat 
adding  materially  to  the  cost  of  its  maintenance,  and  I  therefore  respect- 
fully refer  them  to  the  favorable^consideration  of  Congress. 

NAVAL  EDUCATION. 

The  Academy, — The  worth  of  an  educational  institution  must  be  judged 
by  the  adaptability  of  the  course  of  studies  pursued  to  the  profession  for 
which  its  students  are  destined,  and  by  the  thoroughness  with  which 
these  are  taught. 

The  Naval  Academy,  under  its  able  Superintendents,  has  been  con- 
ducted with  these  objects  in  view,  and  the  basis  of  an  education  afforded 
by  this  Institution  is  such  as  is  demanded  for  Navy  officers  of  the  pres- 
ent day. 

In  the  past,  in  the  days  when  canvas  was  the  motive-power,  the  bat- 
tery smooth-bore  guns,  and  gunnery  in  a  crude  state,  a  general  knowledge 
of  seamanship,  navigation,  and  gunnery  was  deemed  sufficient  for  the  ordi- 
nary education  of  a  Navy  officer.  A  few  years  has  changed  this,  and 
the  Naval  Academy  has  kept  pace  with  these  changes  as  they  have 
occurred. 

Eecent  improvements  in  naval  warfare  are  largely  indebted  to  the 
sciences.    A  built-up  gun,  a  torpedo,  an  iron  gun-carriage,  the  armor  on 
a  ship's  side,  the  newly-improved  engines,  the  powerful  gunpowders, 
dynamite,  and  other  explosives,  the  use  of  the  electric  telegraph  in  lon- 
gitudes, the  understanding  of  the  machines  now  in  use  for  testing  the 
velocity  and  strength  of  powder,  and  many  other  changes  which  the 
last  few  years  have  brought  forth,  are  based  upon  and  permeated  hy 
some  principle  of  physics,  chemistry,  electricity,  mechanics,  and  mathe- 
matics; so  that  at  the  present  day  an  officer,  to  be  familiar  with  the 
weapons  he  is  called  to  wield,  must  be  acquainted  with  the  sciences 
npon  whose  principles  these  weapons  are  constructed.    These  are  taught 
at  the  Naval  Academy.    Ships  will  not  again  be  fought  under  sail,  and 
the  tactics  of  Paul  Hoste,  so  valuable  in  their  day,  must  give  way  to 
those  of  recent  date. 

As  the  motive-power,  in  action,  is  hardly  of  less  importance  than  the 
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battery  itself,  it  behooves  a  commandiDg  officer  to  have  an  intelligent 
idea  of  the  construction,  working,  and  proper  use  of  the  engines  and 
boilers  of  the  vessel  he  commands;  hence  the  instruction  in  both  theo- 
retical and  practical  steam-engineering.  It  must  not  be  understood, 
however,  that  steam  and  its  applications  are  taught  to  the  exclusion  of 
seamanship.  On  the  contrary,  this  branch,  with  the  addition  of  ship- 
building, is  taught  with  every  minuteness  of  detail,  requiring  but  the 
constant  practice  afloat,  in  after  life,  to  give  the  quick  perception,  the 
prompt  decision,  and  instant  action  so  requisite  and  so  remarkably  per- 
taioiDg  to  the  thorough  seaman  under  all  circumstances.  Now,  as  here- 
tofore, the  first  requisites  of  a  Navy  officer  must  be  seamanship,  navi- 
gation, and  gunnery,  however  closely  these  may  be  crowded  by  other 
acqnirements  indispensably  necessary. 

As  I  have  before  said,  the  system  of  the  Naval  Academy  has  kept 
pace  with  the  changes  which  have  taken  place,  and  the  branches  there 
taogbt  are  those  adapted  to  the  naval  profession  of  today.  With  such 
a  basis  of  education,  the  officers  who  have  had  the  advantages  of  this 
iostitotion  should  excel  in  every  branch  of  their  profession. 

The  naval  signal-service. — ^The  system  of  signals  in  the  Navy  has 
nndergone  great  improvement  within  the  past  few  years,  more  attention 
having  been  given  to  this  most  important  subject  than  heretofore.  A 
new  and  complete  signal-book  has  been  issued,  bearing  the  impress  of 
the  talent  and  intelligence  of  its  compilers  and  of  the  labor  and  care 
bestowed  upon  it. 

Experiments  have  been  made  with  various  descriptions  of  lights  for 
sigoaling  on  shipboard ;  with  many  patterns  of  side-lights  and  running 
lights,  to  prevent  collisions  at  sea  ;  as  also  with  systems  of  fog-signals, 
and  flash  and  sound  telegraphy.  A  careful  supervision  has  been  exer- 
cised over  the  signal  departments  of  vessels  in  commission. 

The  torpedo  station, — The  branches  taught  at  the  Naval  Academy  are 
immediately  brought  into  practice  at  the  torpedo  station,  which  has 
been  famished,  as  far  as  practicable,  with  every  appliance  for  making 
8nd  experimenting  with  this  formidable  weapon  of  modern  warfare.  A 
class  of  such  officers  as  can  be  spared  from  the  other  duties  of  the  serv- 

• 

ice  are  instructed  at  the  torpedo  station  during  several  months  of  each 
jear  in  all  relating  to  the  torpedo.  All  gain  a  practical  knowledge  of 
its  manipulation ;  some,  taking  a  special  interest  in  this  branch,  pursue 
it  to  Invention.  Though  this  school  of  instruction  has  necessarily  been 
coDdncted  on  a  limited  scale,  it  has  grown  in  importance  and  has  been 
marked  by  improvement  from  year  to  year. 

ASTRONOMICAL  OBSERVATIONS. 

During  my  term  of  office  the  duties  of  the  Naval  Observatory  have 
been  diligently  and  faithfully  performed,  under  the  able  superintendence 
)(  Bear -Admirals  B.  F.  Sands  and  G.  H.  Davis.  The  quiet  and  unob- 
rosire  manner  in  which  the  work  of  this  institution  is  carried  oii,  '^t^- 
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vents  the  general  public,  perhaps,  from  appreciating  its  value,  and  few 
people  know  how  diligently  and  constantly  the  tasks  devolving  on 
astronomers  are  prosecuted. 

Provided  by  wise  liberality  with  the  best  instruments  obtainable,  the 
Naval  Observatory  has  risen  to  a  high  rank,  both  at  home  and  abroad, 
for  efficiency  and  for  the  character  of  the  work  accomplished,  and  has 
amply  fulfilled  the  expectations  of  its  founders.  As  is  eminently  perti- 
nent, the  work  of  general  scientific  research  has  not  been  prosecated, 
but  the  more  appropriate  routine  for  a  government  observatory,  of 
making  such  daily  and  nightly  observations  of  sun,  stars,  and  planets 
as  may  afford  information  useful  to  the  navigator  and  surveyor,  has 
been  constantly  carried  on. 

In  addition  to  the  regular  routine-work  of  the  observatory,  expedi 
tions  for  the  observation  of  the  solar  eclipse  of  December  22, 1870,  and 
for  the  transit  of  Venus  on  December  8, 1874,  were  organized  and  sent 
out,  in  both  cases  with  most  gratifying  success.  The  highest  com- 
mendations of  the  eclipse  observations  were  received  from  astronomers 
at  home  and  abroad,  and  the  work  of  reducing  the  transit  of  Yenas 
observations  has  progressed  sufficiently  to  prove  that  the  labor  and 
expense  attendant  on  the  expedition  was  well  bestowed.  The  work  at  the 
desolate  stations,  intrusted  to  Navy  officers,  was  well  and  satisfactorily 
performed,  affording  another  proof,  if  such  were  needed,  that  the 
groundwork  of  education  received  at  the  Naval  Academy  produces 
most  satisfactory  results.  The  several  parties,  con^posed  of  civilians, 
military  and  Navy  officers,  cooperated  with  the  most  gratifying  har- 
mony. All  the  parties  and  instruments  dispatched  to  different  parts 
of  the  world  have  been  safely  returned,  and  it  is  satisfactory  that  oar 
countrymen,  by  care  and  skill,  were  successful  in  the  safe  return  of  their 
instruments,  as,  from  several  places,  in  this  the  astronomers  of  other 
nations  failed. 

Besides  the  yearly  volume  of  observations  and  results,  there  has  been 
published  by  the  Observatory  many  other  contributions  to  astronomical 
science,  among  the  most  important  of  which  are : 

A  report  on  the  solar  eclipse  of  1869. 

A  report  on  the  position  of  fundamental  stars,  by  Professor  Newcomb. 

A  report  on  the  position  of  151  stars  in  PrsBsepe,  by  Professor  Hall. 

A  report  of  the  solar  eclipse  of  1870. 

A  report  of  the  right  ascensions  of  equatorial  fundamental  stars,  by 
Professor  Newcomb. 

A  catalogue  of  10,658  stars,  by  Professor  Yarnall,  depending  on  up- 
wards of  100,000  observations. 

An  investigation  of  the  Uranian  and  Neptunian  systems  with  the  26- 
inch  equatorial,  by  Professor  Newcomb. 

The  Observatory  has  also  co-operated  in  the  determinations  of  longi- 
tude, by  the  telegraphic  method,  of  Havana,  Saint  Louis,  Detroit, 
CarUDf  (Nev.,)  Austin,  (Nev.,)  Ogden,  Bethlehem,  (Pa.,)  and  Key  West 
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ctric  clocks,  controlled  by  the  clock  at  the  Observatory,  have  been 
lished  at  the  Navy,  Treasary,  and  State  Departments,  and  at  the 
[•Office,  and  it  woald  appear  desirable  that  this  system  shoald  be 
led  to  all  the  Departments  and  to  the  Chambers  of  the  Senate 
16  House  of  Eepreseutatives.  The  time  is  furnished  daily  to  the 
rn  Union  Telegraph  Company,  and  is  by  them  distributed  over 
QDtry  for  the  benefit  of  railroads,  commerce,  and  the  public  gen- 

An  extension  of  this  system  seems  desirable, 
chronometers  belonging  to  the  Navy  are  as  heretofore  kept  at  the 
ratory,  and  their  errors  carefully  ascertained  before  sending  them 
ird  of  vessels. 

)n  the  opening  of  the  South  Kensington  Exhibition  of  Scientific 
ments,  at  London,  in  June  last.  Prof.  E.  S.  Holden,  17.  S.  N.,  was 
rarity  detached  from  duty  at  the  Observatory  and  directed  to  ex- 
and  report  on  the  exhibition.  This  was  thoroughly  and  promptly 
plished,  and  a  most  interesting  and  valuable  report  was  submit- 
him  to  the  Department. 

THE  NAUTICAL  ALMANAC. 

preparation  and  issue  of  the  American  Ephemeris  and  Nautical 
]ac,  under  the  able  and  scientific  superintendence  of  Prof.  J.  H.  C. 
,  U.  S.  N.,  has  reflected  credit  on  the  country  and  on  the  Navy^ 
applies  that  which  would  otherwise  necessarily  be  drawn  from 
I. 

I  issued  to  the  vessels  of  the  Navy,  to  our  commerce,  to  the  vari- 
:ploring  and  surveying  expeditions  of  the  Army,  to  the  United 
Coast  Survey,  the  Land-Office,  the  various  observatories  and  as- 
ners,  and  to  colleges  and  other  institutions,  especially  to  those  in 
astronomical  observations  or  investigations  are  conducted.  From 
)year  its  tedious  and  monotonous  work  of  calculation  goes  steadily 
th  such  additions  as  new  discoveries  require. 

SURVEYS  FOR  INTEROCEANIC  CANAL. 

iug  the  last  eight  years  the  Navy  have  been  also  employed  in  va- 
sxplorations  and  surveys  in  Central  America  and  on  the  isthmus 
ama,  with  a  view  to  ascertain  the  best  locality  for  a  ship-canal  to 
;t  the  Atlantic  and  Pacific  Oceans.  We  have  made — 
A  sufficient  and  conclusive  examination  and  survey  of  the  isth- 
*  Teh  nan  tepee. 

In  instrumental  survey  locating  a  canal-route  from  the  vicinity 
ptown  via  Lake  Nicaragua,  the  Eio  del  Medio,  and  Kio  Grande  to 
on  the  Pacific  coast.  In  this  vicinity  a  careful  examinsttion  was 
if  other  routes  besides  the  one  chosen  in  order  to  select  the  best* 
mrveys  extended  over  two  seasons,  and  estimates  for  the  entire 
labor  and  materials  have  been  submitted. 
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3d.  A  survey  for  a  canal  from  the  harbor  of  Aspinwall  to  Panaa 
along  the  line  of  the  railway,  with  approximate  estimates  of  cost. 

4th.  Two  attempts,  one  from  either  coast,  for  locating  a  canal-roni 
between  the  Chepo  Eiver  and  the  Gulf  of  San  Bias,  which  clearly  indi 
cated  the  impracticability  of  this  route. 

5th.  Attempts  were  made  in  the  vicinity  of  Caledonia  Bay  to  find  a 
route  for  a  canal,  but  even  with  a  tunnel  through  the  mountains  this 
route  was  at  once  seen  to  be  impracticable. 

6th.  Examinations  were  made  of  a  route  by  way  of  the  Tuyra  River 
and  the  valley  of  the  Atrato,  which  dispose  effectively  of  the  preten- 
sions of  Senor  Gorgoza  and  others.  It  was  found  that  the  elevation  of 
the  Pacific  water-shed,  wiien  reached,  would  make  a  canal  here  simply 
impossible.  • 

7th.  An  instrumental  survey  was  made,  (involving  several  tentative 
lines,)  and  a  route  located  by  way  of  the  Uraba  River,  the  mouth  of  the 
river  Atrato,  and  tty  way  of  the  Napipi  River  to  ttie  Pacific.  Plans  and 
estimates  have  been  submitted  for  this  route,  which  involves  the  con- 
struction of  a  tunnel  as  well  as  conduits  for  water-supply.  This  work 
extended  over  three  seasons. 

The  Department  has  to  regret  that  no  appropriations  were  made  for 
the  publications  of  this  important  survey,  nor  for  that  of  the  Isthmus 
of  Panama,  equally  important  in  the  settlement  of  the  question  of  the 
best  location  for  an  interoceanic  canal. 

Although  this  work  does  not,  strictly  speaking,  come  within  the  scope 
of  the  ordinary  duties  of  naval  officers,  it  has  been  performed  with  great 
zeal,  skill,  and  self-devotion,  several  of  the  officers  employed  having 
seriously  injured  their  health  by  protracted  exposure  in  a  sickly  climate. 

DETEBMINATION   OF  GEOGRAPHICAL  POSITIONS  IN  THE  WEST    INDIES 

AND  CENTRAL  AMERICA. 

Under  the  United  States  Hydrographic  Office  and  the  bureau  of  Navi- 
gation, without  any  extra  appropriation,  a  commencement  has  been  most 
successfully  made  of  the  task  of  accurately  determining  points  to  which 
future  surveys  may  be  referred.  The  increased  accuracy  of  both  instru- 
ments and  methods  makes  the  errors  existing  in  geographical  positions, 
and  especially  in  their  longitudes/ no  longer  tolerable,  and  in  1874, 1875, 
and  1876  the  work  of  determining  exactly  the  latitudes  and  longitudesof 
eleven  stations  in  the  West  Indies  and  Central  America  was  carried  out 
with  great  success.  This  work  has  met  with  the  cordial  appreciation  of 
men  of  science  both  of  our  own  country  and  abroad.  As  the  methods  and 
instruments  used  are  those  especially  employed  in  this  country,  it  is 
eminently  fit  that  the  work  so  successfully  begun  and  of  such  a<5knowl 
edged  importance  should  be  continued  along  the  coast  of  South  America 
The  instruments,  outfit,  and  staff  of  officers  are  ready,  with  the  advar 
tages  of  experience  in  the  field,  and  the  work  can  be  carried  on  by  a  navj 
vessel  without  any  extra  appropriation. 
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DEEP-SEA  EXPLORATION. 

Much  bas  also  been  accomplished  iu  the  direction  of  deep-sea  explora- 
tion. In  two  successive  cruises  of  the  United  States  steamer  Tuscarora, 
with  a  view  of  laying  telegraphic  cables  in  the  Pacific,  lines  of  sounding 
were  made  first  between  California,  the  Sandwich  Islands,  and  Japan, 
Doder  the  command  of  Commander  G.  E.  Belknap,  and  between  the 
Sandwich  Islands  and  Australia,  under  command  of  Commander  J.  ^N*. 
Miller.    During  the  first  cruise  no  less  than  483  soundings  were  made, 
and  on  the  second,  107  were  taken,  serial  temperatures  being  observed 
and  bottom-specimens  obtained. 

This  work  was  admirably  done  and  reflects  great  credit  on  the  ofScers 
employed  in  it.  Deep-sea  soundings  between  Saint  Thomas,  West  Indies, 
and  Cape  Henry,  by  way  of  Bermuda,  have  also  been  made  by  the 
United  States  steamer  Gettysburg. 

THE  ARCTIC  EXPEDITION. 

The  Arctic  expedition  in  the  Polaris  was  also  conducted  under  the 
direction  of  the  !N^avy  Department;  its  history  is  too  generally  known  to 
require  further  mention. 

HYDROGRAPHY. 

The  United  States  Hydrographic  Office,  established  by  act  of  Con- 
gress in  1866,  was  but  little  more  than  a  depot  of  purchased  charts  and 
books  for  the  use  of  the  Navy  until  1870,  from  which  time  its  steady 
a(I?anceroent  may  be  dated.     With  but  a  small  force  of  draughtsmen  and 
engravers,  the  greater  portion  of  the  work  has  devolved  on  officers  of  the 
Navy,    It  has  been  the  endeavor  of  the  Navy  Department  to  foster  and 
iocrease  this  office,  so  important  to  our  commercial  and  naval  marine, 
and  to  place  it  as  quickly  as  possible  on  a  footiug  with  similar  offices 
abroad.    In  the  short  interval  since  the  establishment  of  this  office, 
the  work,  as  directed  by  law,  of  preparing  sailing-direction  and  charts 
for  the  use  of  navigators,  has  been  diligently  carried  on,  the  office 
having  constructed,  compiled,  and  issued  since  1870  twenty-five  dis- 
tinct volumes  of  sailing-directions  and  437  charts.    Many  of  its  pub- 
lications are  now  viewed  as  standard  works,  and  its  charts  have  acquired 
reputation  for  their  correctness  and  for  the  information  which  they  con- 
tain.   The  yearly  sales  of  charts  and  books  to  its  agents  in  the  ports  of 
the  United  States  have  averaged  1,020  books  for  the  purposes  of  naviga- 
tion and  5,030  charts,  besides  those  issued  to  naval  vessels  and  exchanges 
with  foreign  governments  for  their  latest  publications.    A  system  of  ex- 
changes of  hydrographic  information  with  the  hydrographic  offices  of 
all  maritime  nations  has  been  so  perfected  that,  at  the  earliest  possible 
moment  after  the  appearance  in  any  part  of  the  world,  and  in  any  Ian- 
guskgej  of  information  which  may  be  useful  in  aiding  the  navigator  to 
jtafeJy  conduct  the  ship  under  his  charge  to  its  destination,  it  is  pub- 
2  N 
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listed  and  circulated  wherever  it  may  be  of  service.  In  this  work  tl 
hydrographic  offices  of  Great  Britain,  France,  Germany,  Austria,  Spaii 
Portugal,  Italy,  Holland,  Denmark,  Belgium,  Sweden,  Russia,  Brazi 
and  Chili  unite  with  our  own.  Since  1870, 449  hydrographic  notices  o 
changes  or  new  discoveries  in  the  earth's  surface  have  been  issued,  ai 
also  682  notices  to  mariners  of  alterations  in  artificial  aids  to  navigatioD, 
such  as  light-houses  and  buoys,  together  with  yearly-corrected  lists  of 
foreign  lights.  This  work  is  done  by  Navy  officers  and  requires  tlie 
translation  and  careful  examination  of  a  mass  of  material  brought  by 
every  mail. 

It  has  been  the  object  and  endeavor  of  the  Department  to  employ 
naval  vessels  as  far  as  their  duties  would  permit  in  surveys  and  in  sach 
explorations  as  might  be  beneficial  to  navigation  and  to  science.  To  a 
certain  extent  it  has  been  enabled  to  accomplish  this  without  any  addi 
tional  appropriation.  Extensive  surveys,  however,  cannot  be  conducted 
without  a  small  special  appropriation. 

The  surveys  performed  under  the  auspices  of  the  Hydrograpbw 
Office,  though  fewer  in  number  than  would  have  been  made  with  th< 
requested  appropriations,  have  been  important.  The  survey  of  th( 
coasts  of  Lower  California  by  the  United  States  steamer  Narraganset 
afforded  the  first  accurate  delineation  of  these  coasts,  rapidly  growiD| 
in  commercial  importance;  the  preliminary  charts  published  two  yean 
since  by  this  office  were  at  once  copied  and  republished  by  both  Germai 
and  English  authorities.  WitU  the  exception  of  the  small  appropiia 
tion  for  commencing  this  survey,  none  other  has  been  granted,  except 
ing  for  the  ordinary  work  of  the  office.  By  the  cruise  of  the  Unite<i 
States  steamer  Portsmouth,  the  list  of  doubtful  dangers  in  the  Pacifi( 
Ocean  was  somewhat  reduced  and  valuable  surveys  were  made  of  Wash 
ington,  Christmas,  Palmyra,  and  Fanning  Islands.  In  the  West  Indiej 
several  rocks  and  shoals  marked  on  the  charts  as  doubtful  were,  by  the 
assiduous  searches  made  by  the  United  States  ships  Kansas,  Shawmiit, 
Nipsic,  Vandalia,  &c.,  proved  to  have  no  existence,  and  others  hereto- 
fore considered  as  doubtful  were  located  and  distinctly  established. 

The  coast  of  Mexico  from  the  Rio  Grande  to  Laguna  de  Terminos  has 
also  been  surveyed  by  the  United  States  ships  Wyoming  and  FortuDC 
In  this  survey,  in  addition  to  clearly  laying  down  the  coast-line  and  ad- 
jacent shoals,  the  approaches  to  the  coast  were  carefully  sounded  out  as 
far  off  shore  as  the  lOOfathom  line. 

A  very  good,  though  not  extensive,  survey  of  the  approaches  to 
Montevideo  has  been  made  by  the  officers  of  the  United  States  shir 
Wasp,  and,  by  the  officers  of  the  United  States  ship  Pensacola,  survey? 
of  harbors  in  the  island  of  Hawaii.  Occasional  surveys  have  beei 
made  in  the  Pacific  Ocean  by  the  officers  of  the  United  States  ship 
Ossipee,  Jamestown,  Eichmond,  and  Omaha;  in  the  East  Indies  b 
those  of  the  United  States  ships  Ashuelot  and  Iroquois ;  in  the  We^ 
Indies  by  the  United  States  ship  Canandaigua,  and  within  the  Rio  de 
Plata  by  the  United  States  s\i\\>  YvoW^. 
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The  International  Exhibition  of  1875,  at  Santiago,  Chili,  awarded  a 
first-class  medal  and  diploma  to  the  Hydrographic  Office  for  the  excel- 
leoce  of  its  publications,  as  also  one  to  the  hydrographer  under  whose 
6operiDtendence  these  publications  were  issued. 

HYDROGRAPHIC  OFFICE, 

Having  called  your  attention  to  the  creditable  and  satisfactory  pro- 
gress of  the  United  States  Hydrographic  Office,  to  the  ability  and  dili- 
geDce  of  those  connected  with  it,  and  to  the  amount  of  valuable  practical 
work  there  accomplished  within  the  term  of  my  administration  of  the 
Navy  Department,  I  must  express  the  regret  of  the  Department  that 
even  the  very  limited  estimates  for  this  work  have  been  cut  down; 
that  DO  appropriation  has  been  given  for  the  continuance  of  the  survey 
in  the  Pacific  Ocean ;  and  that  this  important  office,  with  its  valuable 
collection  of  charts,  books,  and  plates,  is  still  under  the  necessity  of 
occupying  a  rented  building,  unsafe  and  inadequate  to  its  requirements. 
Owing  to  the  reduction  of  the  appropriation  for  printing,  this  office  is 
unable  to  issue  some  of  its  works  necessary  for  commerce,  and  many  of 
the  charts  of  the  coasts  and  gulf  of  Lower  California,  from  the  surveys 
made  by  the  United  States  ship  Narragansett,  are  as  yet  not  en- 
graved for  want  of  the  required  appropriation.  To  these  matters,  so 
important  to  our  maritime  interests,!  would  especially  ask  the  attention 
of  Congress.  During  the  past  fiscal  year  the  work  under  the  Hydrogra- 
phic Office  for  the  determination  of  longitudes  through  the  West  India 
IsUnds  by  the  electric  telegraph,  by  Lieut.  Comdr.  F.  M.  Green,  United 
States  Navy,  in  the  United  States  ship  Gettysburgh,  haa  been  com- 
pletttl;  the  stations  of  Key  West,  Havana,  Santiago  de  Cuba,  King- 
ston, (Jamaica,)  Aspinwall,  Panama,  San  Juan,  (Porto  Eico,)  Saint 
Thomas,  Santa  Cruz,  Saint  Pierre,  (Martinique,)  Bridgetown,  (Bar- 
bados,) and  Port  Spain  (Trinidad)  were  occupied,  the  measurements 
of  longitudes  being  made  from  Key  West,  the  position  of  which  had 
^n  previously  carefully  determined  by  the  United  States  Coast  Survey. 
The  most  accurate  methods  known  were  used  in  determining  these 
positions,  the  latitudes  being  fixed  by  the  zenith  telescope  and  the 
longitudes  by  the  exchange,  of  time-signals  through  the  submarine- 
Wegraph  cables. 

The  success  of  this  work  has  fully  justified  the  expectations  formed 

of  it    For  the  first  time  the  latitudes  and  longitudes  of  these  islands, 

80  much  visited  by  vessels  of  all  nations,  and  especially  by  those  of  the 

I'flited  States,  have  been  fixed  so  decidely  as  not  to  admit  of  question. 

The  most  gratifying  cordiality  and  assistance   were  extended  to  the 

officers  engaged  in  this   work,  both  by  foreign  authorities  and  by  the 

officials  of  the  telegraph  companies.    The  observations  are  now  being 

imputed  as  rapidly  as  possible,  and  will   be  published  as  soon  as  com- 

•leted.     As  the  service  will  permit,  vessels  of  the  North  Atlantic 
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squadron  will  be  employed  to  carry  the  longitude  chronometrieally  t^ 
the  points  intermediate  between  the  several  established  stations. 

The  United  States  ship  Gettysburg  is  at  present  employed  in  oke 
taining  the  required  information  for  Parts  II  and  III  of  the  Descriptic^i 
of  the  Coasts  and  Islands  of  the  Mediterranean,  and  in  making  and  c(^r 
reeting  surveys  where  necessary.  For  a  statement  of  the  work  of  this 
office  since  my  last  report,  I  refer  you  to  the  report  of  the  hydrographer 
to  the  chief  of  the  Bureau  of  Navigation. 

ORDNANCE. 

When  the  war  closed,  the  armament  of  the  Navy  was  in  a  very  con- 
fused and  unsatisfactory  state.  The  necessity  of  fitting  out  hurriedly 
irregular  vessels  had  pressed  into  service  all  the  obsolete  armament  on 
hand,  while  the  war  itself  had  developed  the  absolute  necessity  of  effi- 
cient rifle  armaments  for  any  navy  which  was  hereafter  to  contend  ou 
equal  terms  with  the  ships  of  hostile  powers.  Under  these  circum- 
stances, notwithstanding  the  requirements  of  a  rigorous  economy  in 
this  expensive  branch,  and  the  desire  to  utilize  the  means  on  hand, 
which  was  proper  and  required  after  the  drain  of  a  great  war,  I  have 
endeavored,  as  far  as  possible,  to  lay  the  foundation  of  a  general  system 
of  progress  in  our  ordnance,  and  to  carry  it  as  far  forward  as  possible 
in  its  most  pressing  and  least  expensive  particulars.  During  my  term 
of  office  there  has  been  introduced  a  uniform  system  of  breech-loading 
small-arms,  a  supply  of  Gatling  guns,  with  the  carriages  and  equipment 
adapted  to  their  use  ashore  and  afloat. 

A  system  of  breech-loading  howitzers  has  also  been  devised,  and  is 
now  issued  to  the  service.  An  entire  rifle  armament  of  S-inch  guns,  with 
suitable  mechanical  carriages,  has  been  placed  on  board  the  Trenton,  the 
first  in  our  Navy.  Successful  experiments  have  been  made  for  the  con- 
version of  our  supply  of  Parrott  rifles  into  breech-loaders,  as  the  only 
means  of  arming  our  small  vessels,  of  little  beam,  with  guns  efiicient 
in  modern  naval  warfare;  and  many  other  experiments  have  been  made 
in  this  direction,  which  have  demonstrated  the  possibility  of  most  favor- 
able results,  If  properly  pursued. 

The  torpedo-school  has  been,  under  the  able  officers  and  professors 
charged  with  its  direction,  a  most  valuable  school  for  practice  and  in- 
struction in  what  I  believe  to  be  a  most  useful  and  inexpensive  adjunct 
to  our  means  of  offensive  aud  defensive  warfare,  and  destined  to  pla.v» 
great  part  in  all  future  naval  wars. 

The  subject  of  gunpowder  has  also  received  much  attention,  and  soc- 
cessful  experiments  have  been  made  to  determine  tbe  necessary  elements 
of  its  best  manufacture,  to  the  end  that  we  may  have  it  of  uniforio 
and  safe  quality.    Most  of  the  accidents  which  befell  our  rifled  cannon 
were  due  to  the  unsuitable  powder  which,  under  the  pressure  of  war,  we 
were  forced  to  procure  from  all  sources,  without  time  for  the  experi- 
mental tests  necessary  to  determine  the  quality  proper  for  these  guns, 
then  newly  introduced. 
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NAVY- YARDS. 

I  be^  to  reuew  the  recommendations  made  in  my  successive  annual 

reports  in  reference  to  our  navy-yards  and  stations,  and  to  urge  that 
their  resources  may  be  increased,  and  that  sufficient  appropriations  may 
be  made  to  keep  them  in  thorough  repair,  and  ready  for  any  emergency 
wbieb  may  arise. 

The  sum  of  $760,000  for  maintenance  and  $500,000  for  repairs  and  pres- 
ervation of  all  the  navy -yards  and  stations  was  appropriated  for  the 
fiscal  year  ending  June  30,  1876.  This  amount  was  carefully  allotted 
to  the  different  yards  and  stations  according  to  their  relative  impor- 
tance and  necessities,  and  has  been  judiciously  expended. 

At  the  Boston,  New  York,  Norfolk,  and  Pensacola  navy-yards  little 
has  been  accomplished  beyond  keeping  the  docks,  workshops,  and  piers 
in  a  fair  state  of  repair. 

Daring  the  spring  and  summer  of  the  present  fiscal  year,  thorough 
repairs  should  be  made  at  the  navy-yards  named  ;  but  the  appropriation 
is  so  inadequate  for  the  amount  of  work  necessary  to  be  done,  that  only 
minor  reparations  can  be  attended  to,  and,  consequently,  largely  in- 
creased appropriations  will  be  indispensable  for  the  fiscal  year  ending 
Jane  30, 1878. 

A«f  London^  Conn. — At*  the  naval  station,  New  London,  there  has 
been  expended  during  the  last  fiscal  year,  for  maintenance  of  station,  for 
grading  the  site,  for  completing  store-house,  repairs  to  wharf,  and  for 
the  erection  of  stables,  blacksmith-shop,  and  watch-house,  the  sum  ot 
$05,717.07. 

League  Island^  Pa. — By  authority  of  an  act  of  Congress,  the  old  navy- 
yard  at  Philadelphia  was  sold  at  public  auction  on  the  2d  day  of  Decem- 
ber, 1875.  Prior  to  the  sale,  arrangements  had  been-  made  for  the 
removal  of  all  material,  stores,  and  other  public  property  from  the 
navy-yard  to  League  Island.  Temporary  wooden  buildings  had  been 
provided  for  the  reception  of  the  stores,  and  the  Philadelphia  navy- 
yard  was  delivered  to  the  purchaser  upon  the  day  specified  in  the  terms 
of  sale. 

Since  the  removal  of  the  Philadelphia  navy-yard  to  League  Island 
mnch  work  has  been  done  in  deepening  the  back  channel  and  filling-in, 
building  foundations,  the  superstructures  of  which  will  be  partially,  and 
in  some  instances  wholly,  erected  from  old  material  removed  from  the 
Philadelphia  navy-yard  ;  and  there  are  now  in  process  of  construction, 
Qnder  contract,  extension  of  main  wharf,  foot  of  Broad  street ;  cause- 
way across  back  channel ;  storage  and  mold  loft ;  extension  of  wharf 
^0.2;  and  completion  of  steam-engineering  building;  and  by  Bureau 
of  lards  and  Docks,  temporary  machine-shop  for  Bureau  of  Steam- 
Engineering;  temporary  blacksmith-shop  for  Bureau  of  Construction 
sad  Bepair ;  foundations  for  officers'  quarters  nearly  finished,  and  the 
boildings  themselves  will  be  commenced  in  the  spring. 
At  Mare  Island  the  buildings  have  been  kept  in  repair^  and  th^ 
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appropriation  for  the  stone  dry-dock  has  been  advantageoasly  expended^. 
The  sum  appropriated  for  the  fiscal  year  ending  Jane  30, 1877,  for  th^ 
continaance  of  the  work  npon  the  dry>dock,  is  merely  sufficient  to  pre- 
vent deterioration  of  work  already  accomplished,  to  keep  in  repair  tk^ 
cofferdam,  and  to  ha^e  a  small  reserve  in  hand  in  case  of  any  unforo- 
seen  accident 

The  report  of  the  board  of  five  commissioned  officers,  ordered  by  Con- 
gress "  to  examine  fully  and  determine  whether  any  of  the  navy-yards 
can  be  dispensed  with,''  &c.,  will  be  forwarded  when  received. 

I  beg  to  call  attention  to  the  estimates  of  the  Bureau  of  Yards  and 
Docks,  and  to  say  that  in  consequence  of  the  insufficient  appropriatioas 
of  the  past  few  years  the  sums  asked  for,  although  largely  in  excess  of 
the  appropriation  for  the  last  and  present  fiscal  years,  are  indeed  less 
than  true  economy  and  the  needs  of  the  service  demand. 

CENTENNIAL    EXHIBITION. 

The  naval  exhibits  at  the  United  States  Centennial  Exhibition,  which 
opened  May  10  and  closed  November  10,  were  under  charge  of  Rear- 
Admiral  Thornton  A.  Jenkins,  assisted  by  some  other  officers  of  the 
Kavy,  detailed  in  connection  with  the  different  bureaus  represented 
there.  For  a  better  understanding  of  the  extent  of  the  exhibit  I  refer 
you  to  the  synopsis  of  the  classes  of  articles  displayed,  which  will  be 
found  in  the  appendix,  and  to  the  following  extracts  from  Rear- Admiral 
Jenkins's  report  to  the  Department : 

Withont  presuming  to  pass  jadgment  npon  the  professional  or  popular  estimate  as 
mere  exhibits  of  the  articles  and  objects  arranged  in  the  naval  section  of  the  Govern- 
ment building,  I  may  be  permitted  to  say  that  the  opinions  of  all  classes  of  persons,  so 
far  as  I  have  heard,  have  been  most  favorable,  and  greatly  to  the  credit  of  the  Naval 
Department  and  naval  service  of  the  country. 

On  the  5th  of  May  (five  days  in  advance  of  the  formal  opening  of  the  £xhibitioD)the 
exhibits  in  the  naval  section  were  arranged  and  in  the  main  labeled  in  English,  French, 
and  German,  showing  sections,  classes,  numbers,  names,  and  description  of  each  object. 
A  catalogue,  embracing  every  object  on  exhibition,  was  prepared  and  widely  distrib- 
uted among  the  dififerent  foreign  commissioners  and  the  representatives  of  the  different 
States  and  Territories  of  the  United  States. 

A  few  weeks  prior  to  the  close  of  the  Exhibition,  the  very  unique  and  highly-inter- 
esting exhibits  presented  by  His  Majesty  the  King  of  Siam  to  the  United  States  tbrongb 
Rear- Admiral  Reynolds,  (commanding  the  Asiatic  station,)  and  the  Navy  Department, 
were  received  at  the  Government  building,  and  within  a  week  these  curious,  wonder- 
inspiring  articles  were  all  arranged  in  cases  and  on  tables,  all  properly  labeled^  and  a 
catalogue  made  out. 

I  trust  I  may  be  permitted  to  say,  in  conclusion^  that,  whatever  may  have  been  the 
misgivings  as  to  probable  success,  in  the  outset  of  the  undertaking,  the  naval  exhibit 
at  the  International  Centennial  Exhibit  of  1876  has  been  most  creditable  to  the  Navy* 

COALING-STATION,  SAINT  MABY'S  BIVEB,  MABYLAND. 

On  the  13th  of  April,  1874,  the  Hoase  of  Bepresentatives  passed  a 
resolation  directing  me  to  appoint  a  board  of  naval  officers  to  inqoire 
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as  to  the  expediency  of  establishing,  at  the  harbor  of  the  Saint  Mary's 
fiirer,  Maryland,  a  naval  coaling-station.  On  the  14th  of  January,  1875, 
Isabmitted  to  the  Hoase  of  Representatives  the  report  of  said  board 
of  naval  officers  for  the  consideration  and  action  of  Congress.  I  now 
have  the  honor  to  call,  through  you,  the  attention  of  Congress  to  the 
same  subject  for  such  action  as  they  may  think  fit.  If  the  coaling-station 
is  to  be  established,  an  appropriation  of  $10,000  will  be  needed. 

NAVY  PENSION-FUND. 

The  following  is  a  statement  of  the  number  and  yearly  amount  of 
pensions  of  the  Navy  on  the  rolls  June  30,  1876,  and  the  amount  which 
was  paid  durin'g  that  fiscal  year : 


Xavy  invalids 

3faTj  widows  and  others 

Total 
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June 
876. 
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1.643 

$183, 716 

1,744 

287,796 

3,387 

471,442 

t 


gSSg 


$187, 132  72 
309,338  39 

496, 471  11 


ESTIMATES  AND  EXPENDITURES. 

Oa  the  1st  of  July,  1875,  the  amount  of  the  appropriations  applicable 
to  the  fiscal  year  ending  June  30, 1876,  was  $18,301,731 .27.  The  actual 
expenditure  of  these  appropriations  during  that  period,  namely,  from 
July  1, 1875,  to  June  30,  1876,  was  $17,937,354.72,  or  about  $364,376.55 
less  than  the  whole  amount. 

The  appropriations  available  for  the  present  year,  commencing  July 
1, 1876,  are,  in  the  aggregate,  $12,961,790.90.  The  whole  amount  of 
these  appropriations  drawn,  up  to  the  1st  of  the  current  month,  was 
^7,879,757.19.  From  this  may  be  deducted  the  amount  in  the  hands  of 
tbe  paymasters  and  agents  of  the  Government  and  the  amounts  re- 
ftmded  during  the  period  above  mentioned,  which  will  reduce  the  amount 
of  these  appropriations  actually  expended  since  the  commencement  of 
this  fiscal  year,  and  during  the  working-months,  to  less  than  $7,000,000. 
A  statement  of  the  monthly  expenditure  of  these  appropriations  since 
Jnly  1, 1875,  is  hereto  annexed  and  will  make  part  of  this  report.  The 
estimates  for  the  general  maintenance  of  the  Navy  for  the  next  year  are 
as  follows : 

Estimates, 

^•;  of  officers  and  seamen  of  the  Navy |7, 300, 000  00 

^7  of  civil  establishment  in  navy-yards 205,922  00 

OrdoADce  and  Torpedo  Corps 445,575  00 

Coal, hemp,  and  eqaipments 1,250,000  00 

^arigation  and  navigation  supplies 135,136  44 

Hfdrographic  work 89,800  00 
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Naval  Observatory,  Nautical  Almanac,  &c $54,200  OO 

Repairs  and  preservation  of  vessels,  &,o 3,300,000  00 

Steam-machinery,  tools,  &c.-. 2,000,000  OO 

Provisions  and  clothing 1,403,721  ^ 

Repairs  of  hospitals  and  laboratories 40,000  00 

Snrgeons'  necessaries 40,000  00 

Contingent  expenses  of  varions  departments  and  boreaus 351, 000  00 

Naval  Academy 199,262  40 

Snpport  of  Marine  Corps 905,769  00 

Naval  Asylum,  Philadelphia 63,597  00 

Maintenance  of  yards  and  docks 862,029  00 

18, 646, 012  69 

The  amount  estimated  for  new  buildings  and  the  repairs  and  improve- 
ments necessary  at  the  various  navy-yards,  stations,  and  hospitals  is 
$2,908,596. 

There  is  also  submitted  by  the  Bureau  of  Ordnance  an  estimate  for 
the  sum  of  $775,500,  deemed  necessary  to  provide  the  proper  armament 
for  our  large  iron-clads  and  other  ships  now  being  fitted  for  sea.  This 
shows  an  aggregate  sum  of  about  $300,000  less  than  the  amount  which 
was  asked  for  last  year  for  like  purposes. 

How  small  these  appropriations  of  less  than  $13,000,000  really  are  for 
the  carrying  on  of  our  naval  service  at  this  time  will  be  seen  by  compar- 
ing them  with  the  naval  appropriations  made  in  1856,  ($15,701,968.49;) 
in  1857,  ($14,125,434.55;)  in  1858,  ($13,109,359.36,)  and  in  1859,  ($15,987,- 
079.49,)  a  period  when  the  Navy  consisted  of  only  about  50  sailiog- 
vessels,  with  a  dozen  side- wheel  steamers,  and  about  the  same  number 
of  screw-vessels,  against  the  23  sailing-ships  and  123  steamers  now  ou 
the  register ;  when  our  motive-power  was  the  free  wind  of  heaven,  and 
our  ships  were  not  supplied  with  expensive  steam-machinery  of  great 
weight,  occupying  great  space  on  shipboard,  and  required  neither  the 
large  supply  of  fuel,  appliances,  and  material  necessary  to  the  use  of 
this  machinery,  nor  the  numerous  body  of  officers  and  men  employed  to 
prer)are,  operate,  and  preserve  it ;  when  armored  ships  were  unknown, 
and  the  armaments  of  our  most  powerful  cruisers  consisted  principally 
of  32  and  64-pounders,  against  200-pound  rifles  and  15inch  guns  of  tliese 
times ;  when  the  materials  and  supplies  for  naval  use  were  comparatively 
cheap;  when  skilled  labor  was  not  half  its  present  price,  and  its  working- 
hours  had  not  been  reduced  by  one-fifth;  and  when  the  pay-roll  of  the 
Navy  had  not  assumed  half  its  present  proportions,  and  contained  but 
few  invalids  and  no  reserve-list. 

But  however  small  the  appropriations  may  be,  it  is  nevertheless  the 
duty  of  the  Department  to  reduce  the  expenses  of  the  service  upon  the 
same  scale,  as  far  as  it  can  be  done  within  the  provisions  of  existing 
laws.  This  it  has  endeavored  to  do,  though  it  is  not  often  economical 
nor  always  possible,  to  confine  the  expenses  of  a  military  establishment 
within  fixed  and  unyielding  limits.  This  is  especially  the  case  with  the 
naval  service,  scattered  all  over  the  globe,  often  at  the  mercy  of  the 
natural  elements,  and  always  liable  to  international  conditions,  wbicb 
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neither  the  Department  nor  the  Government  can  foresee;  for  which  they 
re  not  responsible,  and  which  they  can  neither  direct  nor  control. 
1  eDdeavoring  to  adapt  itself  to  this  necessity,  the  Department  has 
3en  cnppled  in  carrying  on  mnch  important  work  which  was  already 
I  progress,  and  which  is  rendered  more  expensive  by  this  delay;  and 
has  also  been  constrained  to  pat  in  force  upon  the  service  generally  the 
revisions  of  law  which  anthorized  it  to  place  officers  on  "furlough-pay." 
he  power  of  Congress  to  limit  the  appropriations  for  "  pay"  to  the 
eqnirements  of  this  provision  of  existing  law,  and  the  power  and  duty 
f  the  Department,  when  so  limited,  to  put  the  provision  in  force,  will 
lardly  be  questioned  by  any  one  who  can  bring  to  the  consideration 
)f  the  subject  an  unbiased  legal  judgment. 

That  the  intent  of  Congress  was  so  to  limit  the  appropriations  is  un- 
questionable, in  view  of  their  statements,  debates,  and  actions  at  the 
time,  and  of  the  fact  that  they  were  fully  informed,  that  the  appropria- 
tioDsmade  upon  this  principle  would  impose  upon  the  Department  the 
duty  of  carrying  out  the  spirit  of  their  legislation,  as  far  as  it  could  be 
done  ander  the  law  as  it  stood  on  the  statute-book,  rather  than  to  make 
a  deficiency  by  disregarding  their  action  and  its  intent.  The  "pay" 
provided  by  these  provisions,  however,  was  not  adapted  to  the  circum- 
stances and  necessities  of  the  present  times,  and  they  had  grown  obso- 
lete in  practice,  except  for  the  purpose  of  punishment;  and  whatever  was 
their  original  intent,  they  cannot  now  be  enforced  upon  the  service  as  a 
vhole  without  great  inconvenience  and  privation  to  officers  and  their 
families,  entailing,  in  many  instances,  personal  hardship  which,  in  the 
case  of  the  deserving,  amounts  almost  to  absolute  injustice. 

Yoa  are  fully  aware  how  disagreeable  this  duty  was  to  the  Depart- 
ment; bat  you  understood,  also,  how  it  had  no  alternative  but  to  dis- 
charge it.  Burdensome  as  its  effect  has  been  to  the  naval  service,  I 
am  gratified  to  be  able  to  say  that  it  has  been  received  by  the  officers 
generally  with  dignity  and  courage.  There  has  been  some  fault-finding 
and  some  foolish  criticism ;  but  the  fault-finding,  as  far  as  I  am  informed, 
has  been  confined  to  those  who  have  been  least  affected,  and  who,  in  the 
present  as  in  the  past,  have  the  least  cause  to  complain  of  the  favor  of 
the  Government  or  the  action  of  the  Department.  Those  who  are  charged 
^ith  the  burdens  of  official  duty  must  expect  always  to  meet  the  criti- 
cism of  that  class,  who,  without  consideration  or  responsibility  them- 
selves, are  ever  ready  to  question  the  motives  and  actions  of  others. 

After  careful  consideration  of  this  subject,  being  convinced  that  Con- 
gress, when  they  fully  understand  it,  will  have  no  real  desire  to  with- 
hold from  any  branch  of  the  service  the  pay  which  would  accrue 
^  it  under  the  ordinary  operations  of  the  laws  and  customs  governing 
^^e  action  of  the  Department,  and  will  not  wish  to  deprive  well- 
deserving  officers,  whose  lives  are  consecrated  to  their  country's  service, 
*^d  to  whom  no  personal  fault  is  imputed,  of  the  means  for  the  proper 
^Pport  and  education  of  their  families,  I  have,  besides  the  ordinary 
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estimates  for  the  next  fiscal  year,  sabmitted  an  additional  one  for  tl 
sum  of  $1,550,000,  to  supply  the  inevitable  deficiency  in  the  ^'paj 
appropriation,  and  to  enable  the  Department  to  rescind  its  order  placin 
all  anemployed  officers  on  ''furloagh-pay,"  and  to  make  up  to  those  wL 
have  been  or  may  be  so  reduced,  without  fault  on  their  part,  the  amoai 
of  pay  which  they  would  otherwise  have  received.  Congress  will  k 
earnestly  pressed  to  make  this  provision,  and  If  they  do  so,  the  Depat 
ment  will  have  great  gratification  in  carrying  it  out  ;otherwise  the  ser 
ice  and  the  Department  will  have  no  alternative  but  to  submit  to  tl 
deficiency  and  the  reduction  which  it  entails. 

In  conclusion^  I  take  this  last  opportunity  to  again  express  my  sens 
of  the  many  and  heavy  obligations  which  I  am  under  to  the  experience 
officers  and  clerks  employed  in  the  Department  and  elsewhere  in  i 
service,  and  to  the  officers  of  the  Navy  as  a  class,  for  their  cousta 
assistance  in  the  discharge  of  the  many  difficult  and  responsible  dnti 
which  have  devolved  upon  me  during  my  term  of  office.  If  anythii 
of  good  has  been  accomplished,  it  is  to  them  that  the  country  is  large 
indebted. 

GEO.  M.  ROBESON, 
Secretary  of  the  Navy. 

The  President. 
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SUPPLEMENT. 

Exhibit  of  expenditure  chargeable  to  Navy  appropriatione. 


Date. 


Appropriaticni  for  1 875-76. 

1875. 

July 

A«inft 

Septonber 

October 

5oT«mber 

December 

1876. 

JMMry 

rebrnary 

Hwh... 

April 

Jue 

ToUl 

Appropriatkni  for  IPTe-T?. 

1876. 

July 

AnjfMt 

J*I>teinber 

October 

Total 


Drawn. 


13, 064.  503  07 

S,  889,  458  45 

8, 243, 056  25 

S,  724,  643  59 

8,  812,  »?4  78 

1, 728, 392  68 


1, 178,  999  43 
1,570,730  39 
968,096  39 
763, 154  00 
749,  399  02 
680,738  92 


21,  372.  556  97 


2,  438, 048  84 
1,661,681  14 
2,304.514  52 
1,  475, 512  69 


7, 879, 757  19 


Befcmded. 


13  76 
11,000  00 
14. 166  54 

482,  943  47 
45,334  87 

714,  413  68 


523. 956  42 
555, 918  46 
214, 516  10 
114.254  31 
595,  437  59 
833,257  05 


3, 435, 202  25 


3,260  50 

20,  425  43 

25, 128  75 

111,789  86 


160, 603  94 


Expended. 


$3, 064, 499  31 

2, 878.  458  45 
2,227,8^9  71 
2,241.700  12 
8,  767, 049  91 
1, 013  979  00 


655,043  01 
1,014,811  93 
753,580  29 
648,  899  69 
823.961  43 
447,481  87 


17, 937, 354  73 


2. 434, 788  34 
1. 641, 255  71 
2,879,385  77 
1, 363,  723  43 


7, 719, 153  25 


1^6. 


31.  Appropriation-warrant  No.  290,  1877 $12,688,817  90 

Appropriation-warrant  No.  291, 1877 220, 000  00 

Naval  Asylnm,  Philadelphia,  Pa.,  1877 52, 973  00 

12,961,790  90 


STATEMENT  OF   CHARACTER  AND   CONDITION   OF  NAVY 

VESSELS  1869  TO  1876. 

Niagara. — Aaxiliary  steam-power.    In  1870  commenced  repairs  with 

*new  to  making  this  vessel  an  efficient  war- vessel,  by  changing  the 

uQeof  gan  and  berth  decks,  iron-plating  her  sides  near  the  water-line, 

and  making  new  boilers  and  machinery.    It  was  ascertained,  however, 

^<iat  the  cost  of  these  alterations  and  repairs  woald  be  over  one  million 

^Jjars,  and  that  a  new  vessel  could  bebailt  for  less  money  which  would 

^  in  all  respects  superior  to  her  when  completed.    Her  repairs  were, 

therefore,  stopped,  and  she  remains  in  ordinary. 

Connecticut. — Built  of  white  oak,  but  never  launched.    At  present 

file  is  somewhat  rotten,  but  could  be  made  serviceable  for  a  year's  cruise 

in  six  months,  although  at  great  cost 

WA. — White-oak  vessel.  Was  tested  as  to  speed  and  found  very 
&t  She  is  now  qnite  rotten,  and  will  have  to  be  repaired  before  going 
to  sea. 
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Java. — Bailt  of  white  oak,  and  in  same  condition  as  Gonnecticat 

New  York. — ^Frame  of  live-oak;  of  good  design  and  in  good  pi 
ervation. 

Pennsylvania. — Built  of  white  oak,  and  in  same  condition  as 
Connecticut 

Susquehanna. — Eepairs  commenced  with  a  view  to  changing 
from  a  side-wheel  to  a  screw  ship,  but  the  cost,  after  taking  off  rot 
wood,  was  estimated  to  be  above  the  amount  required  for  the  build 
of  a  vessel  of  a  superior  power  and  of  modern  design;  conseqnei 
the  repairs  were  stopped  and  the  vessel  was  placed  in  ordinary. 

Colorado. — Auxiliary  steam-power.  In  1869  in  ordinary.  In  18 
'72,  flag-ship  on  Asiatic  station.  In  1873-'74,  laid  up.  In  1875,  fl 
ship  on  Korth  Atlantic  station.  In  1876,  school  and  practice  si 
Requires  repairs,  but  is  in  good  condition  for  one  year's  service. 

Franklin. — Auxiliary  steam-power.  In  1871,'72,  and  '73,  flags 
on  European  station.  In  1874-'75,  laid  up.  In  1876,  flag  ship  on  Eu 
pean  station.    Has  been  repaired  several  times  since  1869. 

Minnesota. — Auxiliary  steam-power.  In  1870, 1871, 1872, 1873, 18 
and  1875,  repairing.  In  1876,  put  in  commission  as  practice-ship.  J 
pairs  have  been  very  costly. 

Wabash. — Auxiliary  steam-])Ower.  In  1871,  extensively  repain 
In  1872,  put  in  commission  as  flag-ship  on  European  station.  In  18"i 
'75,  laid  up.  In  1876,  practice-ship.  Has  been  extensively  repaired 
great  cost  since  1869. 

Florida. — Live-oak  ship.  Has  been  tested  and  found  to  be  vc 
fast.  Has  done  no  service  since,  and  will  have  to  be  repaired  befc 
going. to  sea. 

Tennessee. — Live-oak  frame.  In  1869,  was  found  to  need  repaii 
and  that  her  steam-power  could  be  mucli  improved.  The  repairs,  whi< 
were  found  to  be  very  expensive,  were  made  and  machinery'  improve 
In  1875,  was  sent  to  sea  as  flag  ship  on  the  Asiatic  station,  and  b 
proved  to  be  a  very  superior  vessel. 

Antietam. — In  1869,  on  the  stocks,  and  about  two-thirds  finislic 
Previous  to  moving  the  navy -yard  to  League  Island,  she  was  offered  f 
sale  at  auction,  but  the  price  offered  was  considered  inadequate,  ands 
was  calked,  launched,  and  fitted  for  equipment  store  ship.  Is  built 
white  oak,  and  her  timbers  are  a  little  rotten.  Can  be  used  as  a  stoi 
ship,  but  is  not  considered  worth  putting  engines  in. 

Delaware. — In  1869-'70,  was  flag-ship  on  Asiatic  station,  and  up 
returning  to  the  United  States,  in  1870,  was  found  to  be  very  rotten,  ai 
the  estimated  cost  of  repairs  to  her  was  considered  above  the  cost 
building  a  now  and  superior  vessel.    She  has  been  offered  for  sale 
auction,  but  the  sum  offered  was  considered  inadequate,  and  she  remai 
in  ordinary. 

Lancaster, — Auxiliary  steam-power.  Was  repaired  in  1869-'70,  ai 
during  the  latter  year  was  sent  to  the  South  Atlantic,  remaining  on  tb 
duty  until  the  present  year,  when  she  returned  to  the  United  State 
Upon  her  arrival  the  usual  survey  wa«  made,  when  the  cost  of  repair 
as  estimated,  was  nearly  a  million  of  dollars.  A  new  vessel,  of  modei 
design,  could  be  built  for  less  money. 

Brooklyn. — Auxiliary  steam-power.  In  1869,  was  laid  up.  Repairs 
in  1870.  Was  at  sea  during  1871  and  1872 ;  returned  in  1873.  Bepain 
and  sent  to  sea,  l^orth  Atlantic  fleet,  1874.  In  1875,  was  in  the  Soai 
Atlantic  fleet,  returning  in  1876.  Was  put  in  ordinary,  and  requir 
repairs. 

Pensacola. — Auxiliary  steam-power.    In  1869,  was  flagship  of  Nor 
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^^cific  sqaadroD.  Was  repaired  in  1870  and  1871,  at  a  cost  of  over  one 
=K.iIlion  dollars,  and  has  since  that  time  been  flag-ship  in  South  and  North 
^^cific  squadrons. 

Hartford. — Auxiliary  steam-power.    In  1869,  was  laid  up,  and  in 
S70-'71-'72  was  extensively  repaired.    Since  that  time  has  been  flag- 
klaip  of  Asiatic  and  North  Atlantic  squadrons. 

Richmond. — Auxiliary  steam-power.  In  1869,  was  fitting  out  and 
EV^as  put  in  commission  in  1870.  Has  been  in  commission  ever  since  that 
time,  although  at  times  under  repair. 

Congress. — Built  of  white  oak.    In  1869  laid  up.    Was  put  in  com- 
niission  in  1870,  and  joined  the  North  Atlantic  squadron.    Was  on  spe- 
cial service  in  1872,  and  in  1873,  '74,  and  '75  was  in  European  squadron. 
Tietarned  in  1876.    Has  been  put  out  of  commission  and  surveyed. 
Cost  of  repairs  is  considered  too  large  for  a  white-oak  vessel  of  her  value 
wheu  completed ;  consequently  will  be  sold  or  broken  up. 

Severn.— Whitooak  built  vessel.   In  1869,  laid  up.   In  1870  and  1871, 

^as  flag-ship  of  North  Atlantic  fleet,  and  since  that  time  has  not  been 

in  service.     Upon  survey  she  was  found  to  be  very  rotten  and  unfit  for 

repair.    She  has  been  offered  for  sale  at  auction,  but  the  price  bid  was 

I     considered  inadequate. 

Worcester. — Built  of  white  oak.  In  ordinary  in  1869.  Was  com- 
pleted in  1871,  and  was  flag-ship  of  North  Atlantic  fleet  in  1872,  '73,  '74, 
and  75.  Is  now  used  as  a  receiving-ship.  Is  considered  too  rotten 
for  repair. 

Powhatan. — Live-oak.  In  1869,  was  flag-ship  of  South  Pacific  squad- 
ron. Laid  up  in  1870  and  in  1871-'72.  Put  in  commission  in  187:i  on 
special  service,  and  has  been  so  employed  up  to  the  present  time. 
Alaska. — Live-oak.  Completed  in  1869.  Was  put  in  commission  in 
1S70,  and  joined  Asiatic  squadnpn.  In  1873,  was  repaired  and  joined 
tbeEoropean  station,  returning  for  repairs  1876. 

Benicia.— Built  of  live-oak.  Completed  in  1869,  and  joined  the 
Asiatic  fleet  in  1870.  Eemained  on  that  station  until  1873,  when  she 
▼as  employed  in  the  North  Pacific  fleet  until  1875,  and  then  put  out  of 
commission  for  repair. 

Omaha. — Built  of  live-oak.  Completed  in  1872  and  joined  the  South 
Pacific  squadron  the  same  year.  Has  been  employed  in  that  squadron 
Qntil  the  present  time. 

Plymouth. — Built  of  live-oak.  Eepaired  in  1869.  Joined  European 
fleet  in  1871.  Iteturned  in  1873  and  was  laid  up  for  repair.  Repaired 
in  1874,  and  has  been  up  to  the  present  time  employed  in  North  Atlantic 


Lackawanna. — Built  of  live-oak.  In  1869,  was  employed  in  North 
Pacific  fleet.  Repaired  in  1870,  '71,  and  '72,  and  in  1873,  74,  and  '75 
^as  in  the  Asiatic  squadron.    In  1876,  joined  the  North  Pacific  fleet. 

TicoNDEROGA. — Livc-oak  built.  In  1869,  was  in  the  European  squad- 
^0?  and  was  very  extensively  repaired  in  1870  and  71.  Joined  the 
^nth  Atlantic  fleet  in  1872  and  the  North  Atlantic  fleet  in  1874.  Re- 
turned in  1875,  and  has  since  then  been  .laid  up  for  repair. 

MoNONGAHELA. — Live-oak  built.  In  1869  was  in  ordinary.  Was  re- 
hired at  very  great  cost  and  joined  the  South  Atlantic  fleet  in  1874. 
^etnmed  and  put  in  commission  as  practice- vessel  in  1876. 

Shenandoah. — Live-oak  built.    Returned  from  a  cruise  in  1869.   Was 
thoronglily  repaired  in  1870  and  joined  the  European  fleet.    Remained 
0^  that  station  until  1874,  when  she  was  laid  up  for  repair. 
.  Juniata. — Live-oak  ship.    Repairing  in  1869.   Joined  European  fleet 
w  1871,  remaining  on  that  duty  until  1873,  when  sh«  was  ovdei^d  lo  \oq>Vl 
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for  the  Polaris.    Sent  to  the  Earopean  fleet  in  1874.    Keturned  in  1876 
and  was  laid  np  for  repair. 

OssiPEE. — Live-oak  ship.  In  North  Pacific  squadron  in  1869,  '70, 71 
and  '72.  Employed  in  that  and  on  South  Pacific  station.  Repaired  h 
1873  and  1874.  Joined  the  North  Atlantic  station,  where  she  remaii^ 
at  the  present  time. 

QuiNNEBAUG. — White  oak  ship.  In  South  Atlantic  squadron  18G 
and  '70,  and  in  1871  her  repairs  were  commenced.  The  repairs  wej> 
found  to  be  so  extensive  and  costly  that  it  was  deemed  to  be  for  the  in- 
terest of  the  Grovernment  to  change  the  white-oak  frame  for  live-oak,  and 
thus  increase  her  capacity  and  speed.  This  was  done,  and  although  the 
repairs  have  not  been  fully  completed,  she  can  be  made  re^y  for  sea  in 
a  short  time. 

SwATARA. — White-oak  ship.  In  European  squadron  in  1869,  repaired 
in  1870,  and  in  North  Atlantic  fleet.  Extensive  repairs  were  found  to 
be  required,  and  in  1872  they  were  commenced.  The  needed  repairs 
were  found  to  be  very  extensive,  and  it  was  considered  to  be  to  the  in- 
terest of  the  Government  that  her  frame  should  be  made  of  live-oak 
timber  instead  of  white  oak,  insuring  greater  durability.  It  became 
necessary  in  carrying  out  this  idea  to  increase  her  capacity,  which  was 
done  sufficiently  to  increase  her  speed  and  fighting-power.  She  was 
completed  and  sent  on  special  service  with  the  expedition  to  witness  the 
transit  of  Venus  in  1874,  and  since  that  time  has  been  attached  to  the 
North  Atlantic  fleet  The  highest  expectations  of  her  good  qualities 
have  been  realized,  and  she  has  proved  to  be  one  of  the  best  vessels  of 
her  class  in  the  Navy. 

Galena. — Repairs  commenced  in  1870 ;  was-  found  in  the  same  con- 
dition as  the  Swatara,  and  the  same  changes  were  made.  Her  repairs 
are  not  yet  completed,  but  she  could  lie  made  ready  for  sea  in  three 
months. 

Vandalia. — Sailing-ship.  Was  receiving-ship  in  1869  to  1871.  Was 
converted  into  a  steamship  of  the  Swatara  class,  and  put  in  commissioa 
in  1875.  The  reports  speak  of  her  excellent  qualities  as  a  working  aud 
fighting  ve:rsel. 

Marion. — Was  practice  sailing-ship  at  Naval  Academy  in  1869, 1870, 
and  1871.  Was  converted  into  a  3crew-steamship  of  the  Swatara  class, 
and  put  in  commission  in  1875,  and  has  proved  to  be  an  excellent  roaa- 
of-war. 

Iroquois. — Live-oak  bnilt.  In  Asiatic  squadron  1869  and  1870.  Re- 
paired in  1871.  Joined  the  Asiatic  squadron  1873.  Was  laid  up  in  1874 
for  repairs. 

Kearsarge.— Live  oak  ship.  In  1869  and  1870  was  in  the  South  Pa- 
cific fleet.  Was  laid  up  in  1871.  Repaired  in  1872  and  '73,  very  exteii- 
sively  and  at  great  cost.  Joined  the  Asiatic  squadron  in  1874,  aud  is 
now  on  that  station. 

Wachusett. — Live-oak  ship.  Laid  up  for  repairs  in  1869.  Kepaired 
in  1870  and  71,  and  joined  the  European  fleet  in  1872.  Transferred  to 
North  Atlantic  fleet  in  1873,  and  was  laid  up  for  repair  in  1874. 

MoHiOAN. — Partly  white  oak,  from  repairs  made  in  1864.  Joine*! 
North  Pacific  fleet  in  1870.  Eepairing  in  1873,  and  repairs  not  cone** 
pleted.  Her  capacity  has  been  increased,  and  a  live-oak  frame  has  heet^ 
substituted  for  partly  white-oak.  When  completed  she  will  be  of  tU^ 
same  class  and  dimensions  as  the  Marion. 

TusoARORA. — Live-oak  ship.    In  1869  was  in  the  South  Pacific  fle^'' 

and  transferred  to  the  North  Pacific  squadron  in  1870.    Laid  up  for  r  * 

pairs  in  1871.    Repaired  in  1872  aud  sent  on  surveying  duty  in  1ST  - 
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Was  transferred  to  North  Pacific  fleet  in  1875,  where  she  is  now  on 
duty. 

Wyoming. — Live-oak  ship.  Laid  up  for. repair  early  in  1869.  Ee- 
paired  in  1870,  and  pat  in  commission  for  special  duty  in  1871.  Joined 
the  North  Atlantic  fleet  in  1872.  Laid  up  for  repairs  in  1874.  Has 
been  since  repaired,  and  is  now  ready  for  service. 

Nabbagansett. — Live-oak  ship.  Kepairing  in  1869.  Put  in  com- 
mission and  joined  the  North  Pacific  squadron  in  1871.  In  1873,  '74, 
and  75  was  employed  in  deep-sea  soundings.  Laid  up  in  1876  for 
repair. 

AsHUELOT. — Has  been  attached  to  the  Asiatic  squadron  since  1869. 
Daring  that  time  has  been  extensively  repaired. 

MoNOCACY. — Iron-hull  side- wheel  double-ender.  Has  been  attached 
to  Asiatic  squadron  since  1869.  Has  been  repaired  several  times  dur- 
ing that  period. 

Kansas. — White-oak  ship.  In  South  Atlantic  squadron  in  1869. 
Repaired  in  1870.  In  1871,  '72,  and  '73  was  employed  in  surveying 
canal-route  to  the  Pacific  via  Nicaragua  and  Tehnantepec,  and  joined 
North  Atlantic  fleet  in  1874.  In  1876  was  laid  up  for  repair.  Not 
considered  worth  repairing. 

Nipsic. — Whiteoak  ship.    In  North  Atlantic  squadron  in  1869.    In 

1870  and  '71  was  employed  in  the  Darien  surveying  expedition  for  canal- 
ronteto  Pacific  via  Isthmus  of  Darien.  In  1872  and  '73  was  employed 
in  North  Atlantic  squadron,  and  in  1874  laid  up  for  repairs.  Impairs 
commenced  in  1875,  which  were  to  be  so  extensive  and  costly  that  it 
was  considered  to  be  to  the  interest  of  the  Government  to  change  her 
frame  from  white  oak  to  live-oak.  Her  capacity  was  increased  and 
model  improved,  and  although  the  repairs  are  not  yet  completed  she  can 
be  made  ready  for  sea  in  four  months,  and  will  then  be  of  the  Adams 
class  with  all  of  the  modern  improvements. 

Sacc— White-oak  ship.  Laid  up  for  repairs  in  1869.  Repaired  in 
1870,  and  joined  European  fleet  1871.  Transferred  to  Asiatic  squadron 
^D 1872,  and  laid  up  for  repairs  in  1876, 

^YACK. — White-oak  ship.    In  South  Pacific  squadron  in  1869,  and  in 

1871  laid  up  for  repairs,  which  are  required  to  be  very  extensive. 
Shawmut. — White-oak  ship.    Laid  up  for  repairs  in  1869.    Repaired 

in  1870  and  1871.  Joined  the  North  Atlantic  squadron,  and  is  still  in 
service  there. 

Yantic. — Whiteoak  ship.  In  1869  was  in  North  Atlantic  squadron, 
and  in  1871-'72  was  thoroughly  repaired  and  sent  to  the  Asiatic  sta- 
tion. She  is  still  on  that  station,  but  has  lately  been  reported  unsea- 
worthy,  and  will  require  costly  repairs,  if  found  worthy  of  them. 

Michigan. — Iron  side-wheel  vessel,  in  good  condition  and  doing 
special  duty  on  Lake  Erie. 

^OLic— Iron  side-wheel  vessel.  In  1869  used  as  a  dispatch-vessel, 
fioropean  squadron.  Thoroughly  repaired  in  1871,  and  used  as  post- 
admiraPs  flag-ship.  In  1872  doing  duty  on  special  service.  Returned 
j°  j873,  was  post-admiral's  flag-ship  and  laid  up  during  1874,  and  in 
1^'5  joined  the  South  Atlantic  squadron.  Is  still  on  that  station  and 
in  good  condition. 

Gettysburg. — Iron  side-wheel  vessel.  In  North  Atlantic  squadron 
]^  1869,  Repaired  in  1870  and  laid  up  in  ordinary.  On  special  service 
^  1872.    Thoroughly  repaired  in  1873,  and  put  on  special  duty  in  1875. 

y  employed  on  surveyingduty.    Is  in  good  order. 

Tallapoosa. — White-oak  vessel.  Side-wheels.    In  1869  was  put  on 
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special  duty  carrying  materials  and  stores  to  stations.  In  1874  wj 
thoroughly  repaired,  and  has  been  since  on  special  duty  as  before. 

Wasp. — Iron  side- wheel  vessel.  In  1869  was  in  South  Atlantic  flee 
where  she  was  employed  until  condemnei  in  1875,  and  has  since  be( 
sold. 

Palos. — Iron  tug.  Laid  up  in  1869.  Bepaired  in  1870  and  joim 
Asiatic  fleet  as  tender,  where  she  is  employed  and  in  good  conditioD. 

New  Hampshire. — Live-oak  sailing-ship,  (74.)  In  1869,  recei via 
ship.  In  1876,  sent  to  Port  Eoyal  as  store-ship.  In  good  condition, b 
can  only  be  of  service  as  store-ship. 

New  Orleans. — White-oak  ship,  (74)  On  the  stocks  at  Sackei 
Harbor,  New  York.    Eotten  and  unfit  for  repairs  or  use. 

Ohio. — Live-oak  sailing-ship,  (74.)  Used  as  a  receiving-ship  anf 
1875,  when  she  was  placed  in  ordinary,  and  must  be  considered  of  n 
further  use  to  the  Government. 

Vermont. — Live-oak  sailing-ship,  (74.)  Was  used  as  receiving-shi 
until  1875,  when  she  was  laid  up  in  ordinary,  and  is  considered  of  m 
further  use  to  the  Government 

Constellation. — Live-oak  sailing-frigate.  Laid  up  in  ordinary  ii 
1869.  Kepaired  in  1870  and  1871.  In  use  in  1872  as  practice-ship  fo 
gunnery.  In  1873  and  1874,  in  commission  as  practice-ship  for  nava 
cadets,  and  in  1876  laid  up  in  ordinary. 

Constitution. — Live-oak  sailing-frigate.  In  1869,  in  commission  ir 
connection  with  Naval  Academy.  Laid  up  in  ordinary  in  1872,  am 
since  has  been  under  repairs  for  practice-ship,  which  are  nearly  com 
pleted. 

Independence, — Receiving-ship.  Live-oak  sailing  rar.eefrigate 
Eotten,  and  of  no  service  except  for  the  purpose  used. 

Macedonian. — Live-oak  sailing-frigate.  In  commission  as  cade 
practice-ship  in  1869  and  1870,  and  in  1871  repaired  and  put  in  ordinary 
Has  since  been  sold. 

Potomac. — Live-oak  sailing-frigate.  Has  been  used  as  receiving 
ship  since  1869.  Is  now  very  rotten  and  not  worth  repairing.  Will  b 
offered  for  sale  when  there  is  a  prospect  of  obtaining  a  fair  price. 

Sabine. — Live-oak  sailing-frigate.  In  1869,  laid  up  for  repair.  Be 
paired  in  1870  and  sent  on  special  service  with  midshipmien  for  practice 
Repaired  in  1871  and  1872  and  put  in  commission  as  receiving  ship 
Laid  up  in  ordinary  1876.  Has  no  value  of  importance  as  a  fighting 
vessel,  and  will  be  sold  when  the  market  will  warrant  obtaining  a  i^ 
price. 

Santee. — Live  oak  sailing-frigate.  School-ship  in  1869,  and  employed 
as  practice  and  gunnery  ship  at  Naval  Academy  since  that  time.  She 
is  in  fair  condition,  and  is  useful  for  the  purpose  for  which  she  is  em 
l)loyed. 

Savannah. — Live  oak  sailing-frigate.  Laid  up  in  ordinary  in  1869 
Employed  as  practice-ship  in  1870,  and  since  that  time  has  been  \9\i 
up.    Not  of  any  service  except  as  school  or  practice  ship. 

St.  Lawrence. — Live-oak  sailing-frigate.  Used  as  marine  barrack^ 
from  1867  to  1875,  when  she  was  no  longer,  through  deterioration,  fi 
for  that  service,  and  has  been  sold. 

Portsmouth. — Live-oak  sailing  sloop.  Repaired  in  1869  and  sent  t 
South  Atlantic  squadron  in  1871.  Was  employed  in  1873  on  surveyin 
duty,  and  in  1874  and  1875  was  employed  in  North  Pacific  squadroi 
Has  been  employed  as  a  training-ship  for  boys  since  that  time.  She  J 
in  good  condition. 

Cyane  — Live-oak  sailing-sloop  of  old  type.    In  1869,  was  used  a 
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store-sbip,  Pacific  sqoadron,  and  was  employed  in  that  service  until  laid 

up  in  1872.    Kot  considered  worth  repairing. 

Jamestown. — Live-oak  sailing-sloop.  In  1869,  employed  in  North 
Pacific  squadron,  continuing  on  duty  until  laid  up  for  repairs  in  1871. 
In  1875,  was  thoroughly  repaired  and  turned  over  to  the  city  of  San 
Fraucisco  for  a  training-school,  as  directed  by  act  of  Congress. 

Saratoga. — Live-oak  sailing-sloop.  In  1869,  used  as  a  school  for 
naval  apprentices.  Eepaired  in  1870,  and  laid  up  in  ordinary.  Put  in 
commission  as  ordnance  practice-ship  in  1874,  and  laid  up  as  unfit  for 
repairs  in  1876. 

St.  Louis. — Live-oak  sailing-sloop.  Old  type.  Used  as  officers'  quar- 
ters at  League  Island  from  1869  to  1875,  and  since  that  time  as  store- 
ship  for  the  Bureau  of  Provisions  and  Clothing.  Considered  totally  un- 
fit for  repairs. 

St.  Mary's. — Live-oak  sailing-sloop.  In  1869,  was  laid  up  in  ordi- 
nary. Repaired  in  1870^  and  joined  the  Pacific  squadron,  and  returning 
was  laid  up  for  repairs.  Kepaired  in  1875,  and  turned  over  to  the  city 
authorities  of  New  York  for  State  Marine  School,  as  per  act  of  Congress. 

Dale. — Live-oak  sailing-sloop.  In  1869,  employed  as  practice-ship 
at  Naval  Academy,  and  has  remained  in  that  service  ever  since.  Is 
in  good  condition. 

Pawnee. — Partly  live-oak  ship.  In  South  Atlantic  squadron  in  1869. 
Beturned  for  repairs  in  1870.  The  cost  of  repairing  her  machinery  hav- 
ing been  found  to  be  too  great,  it  was  removed,  and  she  was  sent  to  Pen- 
sacola,  as  store-ship,  in  1872.  Since  that  time  she  has  been  used  as  a 
store  ship  at  Key  West  and  at  Port  Eoyal.  Hep  hull  is  very  rotten, 
and  considered  not  worth  repairing. 

Guard. — White-oak  sailing  ship.  Employed  as  store-ship  in  1869. 
In  1870  and  1871,  employed  in  the  Darien  expedition.  Laid  up  in  1872, 
and  sent  with  goods  for  the  Vienna  Exhibition  in  1873.  Eeturned  in 
1874,  and  was  laid  up  in  ordinary.  Will  require  repairs  before  going  to 
<».   Serviceable  only  as  store-ship. 

Onwabd. — White-oak  sailing-ship.  In*service  as  store-ship  in  1869, 
and  has  been  used  for  that  duty  in  South-Pacvfic  squadron  up  to  the 
prwent  time.    Is  only  useful  for  that  service. 

Rruep. — Live-oak  sailing  store-ship.  Laid  up  in  ordinary  in  1869, 
'70,71,  and  '72,  and  used  as  receiving-ship  since  that  time.  Is  now  in 
&ir  condition,  but  of  no  value  as  a  fighting-vessel. 

Supply. — White-oak  sailing-vessel.  Laid  up  in  ordinary  in  1869,  and 
made  a  voyage,  taking  stores  to  the  Vienna  Exhibition  in  1873.  Since 
tbat  time  has  been  repaired  and  was  sent,  in  1875,  to  Europe  for  goods 
for  the  Centennial  Exhibition,  bringing  to  Washington,  on  her  return  in 
^^76,  the  naval  monument.  At  the  present  time  is  laid  up  in  ordinary. 
^only  serviceable  as  a  store-ship. 


NEW  VESSELS  ADDED  TO  THE  NAVY  SINCE  1869. 

.  TmsNTON. — Second-rate.  Built  of  live  oak,  with  full  steam  and  fight- 
^g  power.  Of  new  type  for  flag-ships.  Is  being  completed  and  will 
^n  go  into  commission. 

Adams. — Third-rate.  Built  of  live  oak,  full  steam-power.  In  commis- 
^OD,and  has  shown  excellent  qualities  as  a  man-of-war  of  her  class. 

Entbbpbise. — ^Third-rate.  Built  of  live  oak,  full  steam-power.  Will 
"^pQt  in  commission  as  soon  as  a  crew  can  be  obtained. 

3n 
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Essex. — Third-rate.    Built  of  live  oak,  with  full  steam-power, 
commission.    Report  speaks  of  her  as  satisfactory  in  every  respect. 

Alliance. — Third-rate.  Built  of  live  oak^  with  full  steam-pov 
Will  be  put  iuto  commission  as  soon  as  a  crew  can  be  obtained. 

Alert. — Third-rate.  Built  of  iron,  with  full  steam-power.  In  c< 
mission,  and  of  good  report. 

Huron. — Third-rate.  Built  of  iron,  with  full  steam-power.  In  c< 
mission,  and  of  good  report. 

Banger. — ^Third-rate.  Built  of  iron,  with  full  steam-power.  Ordei 
into  commission. 

Alarm. — Torpedo-boat.  Built  of  iron,  bracket-system,  and  fit 
with  a  Fowler  wheel.  Light  armor-plated.  Double  bottom.  Can 
one  15-inch  gun  in  addition  to  torpedo-fixtures.    Is  in  good  order. 

Intrepid. — Built  of  iron,  double  bottom.    Armor-plated  on  sides 
five  (5)  inches  of  iron,  and  two  (2)  inches  over  the  deck.    Arranged 
forward  under-water  torpedo.    Machinery  all  under  water-line.    Is 
good  order. 


PUEOHASED  VESSELS. 

Despatch. — Purchased  for  quick-dispatch  duty.  Is  very  fast  and 
good  condition.    Has  been  usefully  employed  since  her  purchase. 

Rio  Bravo. — Purchased  for  special  service  on  Rio  Bravo  River  a« 
very  light-draught  boat.    Is  now  on  that  duty. 


GENERAL  OPERATIONS  OF  THE  FLEETS. 

European  /Station. — The  Franklin  remained  at  Lisbon  until  Febraa 
19,  on  which  day  she  sailed  for  Southampton,  thence  to  Oherbourgf 
take  on  board  the  works  of  Art  of  our  citizens  in  Europe  intended  i 
the  Centennial  Exhibition.  Having  received  the  articles,  she  return 
to  Gibraltar,  where  she  was  met  by  the  Supply,  to  which  the  works 
art  were  transferred  for  transportation  to  Philadelphia.  From  G 
raltar  the  Franklin  returned  to  Villefranche. 

Serious  disturbances  having  occurred  at  Salonica,  Turkey,  placii 
the  lives  of  American  citizens  in  jeopardy,  Rear-Admiral  Wordeu  1< 
in  the  Franklin  on  May  16  for  that  point.  So  large  a  vessel  as  t 
Franklin  npt  being  allowed  to  pass  the  Dardanelles,  Rear-Admiral  W 
den  himself  visited  Constantinople  and  conferred  with  the  United  Stai 
minister,  having  also  an  interview  with  the  Grand  Vizier  and  cabii 
ministers  of  the  Porte.  The  presence  of  tLe  Franklin  not  being  fou 
necessary  at  Salonica,  she  visited  Beirut,  and  returned  to  Villefranc 
in  July.  The  Marion  arriving  shortly  afterwards  from  the  Uuit 
States,  she  was  sent  to  the  Dardanelles,  and  the  proper  permit  bei 
given,  she  passed  the  straits  and  anchored  off  Constantinople.  S 
remained  there  a  few  days  only,  and  returned  to  Villefranche,  taki 
the  place  of  the  flag  ship,  which  had  received  orders  for  home.  I 
transfer  was  made  September  14,  and  the  Franklin  sailed  the  same  d 
for  the  United  States. 

Asiatic  Station. — Nothing  unusual  has  occurred  within  the  limits 
the  Asiatic  station  requiring  any  other  service  than   is  common 
cruisers  in  time  of  peace.    The  Kearsarge  was  sent  especially  to  Mai 
ia  July  to  inquire  into  the  detention  by  the  Spanish  authorities  of 
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Americau  merchant-vessel — tbe  Fanuy  Hare — and  to- take  all  proper 
ffieaaares  to  secure  her  release.  The  matter  was  investigated  and  the 
T^essel  was  allowed  to  pursue  her  course. 

The  Ashuelot  made  an  interesting  visit  to  Bangkok,  Siam,  arriving 
therein  April  and  leaving  in  Maj,  during  which  there  was  a  pleasant 
interchange  of.conrtesies  with  the  officials  of  the  kingdom.  She  received 
onboard  the  contributions  of  the  Siamese  government  to  the  Cen- 
tennial  Exhibition  and  conveyed  them  to  Hong-Kong,  whence  they  were 
shipped  by  steamer  to  San  Francisco  and  by  rail  to  Philadelphia,  ar- 
riving in  season  to  be  displayed  with  other  naval  exhibits. 

Rear- Admiral  Reynolds  has  visited  in  his  flag-ship  the  chief  ports  of 
Japan  and  China,  and  given  his  personal  attention  to  the  interests  of  our 
countrymen  there.  He  left  New  Chwang,  September  22  for  the  mouth 
ofthePeiho,  where  he  leaves  the  Tennessee  and  with  his  staff  visits 
Peking.  The  greater  part  of  the  force  will  be  stationed  between  Shang- 
hai and  Tient-sin  until  matters  in  that  quarter  are  in  a  more  satisfactory 
condition. 

Hiorth  Pacific  Station. — At  the  date  of  the  last  annual  report  of 
the  Department,  Rear- Admiral  Almy  was  visiting  the  ports  on  the  west 
coast  of  Mexico  in  the  Pensacola.  Having  spent  a  fortnight  at  Aca- 
palco,  he  sailed  in  the  Pensacola  for  San  Francisco  December  27,  and 
arrived  January  26.  Having  been  detained  at  the  navy -yard  several 
months,  she  sailed  from  San  Francisco,  bearing  the  flag  of  Rear- Ad- 
miral Murray,  fpr  the  coasts  of  Mexico  and  Central  America  and  the 
South  Pacitic  station,  arrived  at  Mazatlan  September  10,  and  proceeded 
thence  to  La  Paz.  At  the  latter  place  the  admiral  had  occasion  to  pro- 
tect against  the  alleged  illegal  seizure  of  certain  property  belonging  to 
a  citizen  of  the  United  States,  and,  in  a  correspondence  with  the  gov- 
ernor of  Lower  California,  to  insist,  as  far  as  he  was  authorized  to  do  so, 
on  its  restoration.  This  aff'air  detained  the  Pensacola  until  October 
10,  by  which  time,  it  having  been  taken  up  by  the  civil  authorities,  she 
left  for  Acapulco,  arriving  at  the  latter  port.  October  21.  Although  the 
country  at  this  time  was  in  a  revolutionary  condition,  there  seemed  to 
be  no  indication  that  the  rights  of  our  countrymen  would  not  be  re- 
spected, and  as  the  Lackawanna  was  daily  expected,  Rear- Admiral  Mur- 
ray proceeded  southward,  in  pursuance  of  his  instructions,  to  visit  Pan- 
ama and  the  ports  of  the  South  Pacific  station, and  assume  command 
temponirily  of  the  naval  force  in  those  waters  in  addition  to  that  in  the 
waters  in  the  North  Pacific.  After  remaining  in  the  South  Pacific  for 
snch  time  as  the  public  interests  seem  to  require,  he  will  return  with 
the  Pensacola  to  his  regular  station. 

The  Lackawanna  sailed  from  San  Francisco  January  25,  for  Lower 
California,  visiting  San  Bias,  Mazatlan,  La  Paz,  Guaymas,  and  Aca- 
pulco; remained  on  the  coast  until  April,  and  then  proceeded  to  Hon- 
olulu. This  place  she  made  her  headquarters,  visiting  other  ports  of 
tlieHawaiian  dominions,  until  September,  and  then  returned  to  the  coast 
pHiexico.  A  critical  period  in  the  political  aff'airsof  Hawaii  detained  her 
in  that  quarter.  She  is  supposed  to  be,  at  this  time,  on  the  Mexican 
coast,  from  which  she  has  orders  for  San  Francisco. 

TheTuscarora,  engaged  in  deep-sea  soundings,  left  Honolulu  Decem- 
W  6,  to  run  a  line  to  the  Australian  coast.  This  duty,  a  delicate,  and, 
*t  the  same  time,  a  laborious  one,  was  creditably  performed,  and  she  re- 
turned to  Honolulu  May  27,  where  she  remained  a  short  time,  then  came 
to  Mare  Island,  where  she  was  put  out  of  commission.  On  the  passage 
homeward  from  Australia  the  commanding  oflBcer  of  the  Tuscarora 
"lade  an  investigation  of  the  trouble  between  Mr.  Steinberg^t,  iotm^t 
conimissioner  at  Samoa,  and  the  natives  of  the  group. 
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South  Pacific  Station. — The  Richmond  has  been  principally  at  Galla 
and  Valparaiso  or  cruising  between  those  ports.  Her  presence,  |>endinj 
the  revolutionary  condition  of  affairs  on  the  west  coast  of  South  Aoaerica 
has  given  encouragement  to  our  citizens  there 

The  Omaha  has  been  very  actively  cruising  during  the  past  yea; 
having  visited  all  the  principal  ports,  some  of  them  more  than  once,  li^ 
tween  Panama  and  Valparaiso.  In  March  she  proceeded  to  Juan  F^ 
nandez  and  made  a  survey  of  the  island  and  its  shores.  The  course 
events  and  the  interests  of  American  citizens  have  been  closely  watebe 
by  Captain  Simpson.    The  Omaha  arrived  at  Panama  November  16. 

Our  vessels  and  their  oflBcers  have  been  well  received  by  the  authon- 
ties  and  citizens  of  the  South  American  Eepublics,  and  aspiritof  friend- 
ship manifested  and  cordial  relations  maintained. 

South  Atlantic  Station, — Bear- Admiral  LeRoy  left  Rio  de  Janeiro 
December  7,  and  reached  Key  West  January  11,  and  by  virtue  of  his 
instructions  had  for  a  time  the.  command  of  the  vessels  there.  He  pro- 
ceeded from  Key  West  by  steamer  to  New  York,  thence  to  Hampton 
Roads,  and,  February  14,  relieved  Rear- Admiral  Mullany  of  the  command 
of  the  force  on  the  North  Atlantic  Station. 

The  Monongahela,  which  sailed  from  Montevideo  November  18,  ar- 
rived at  Key  West  January  11,  and  subsequently  became  a  part  of  the 
North  Atlantic  squadron. 

The  Frolic  reached  Montevideo,  from  the  United  States,  December 
22,  and  having  taken  the  place  of  the  W^asp,  the  latter  was  sold  Jan- 
uary 5,  it  not  being  to  the  interest  of  the  Government  to  repair  her  ont 
there  or  to  send  her  home  for  the  purpose. 

Commander  Wm.  A.  Kirkland,  of  the  Frolic,  since  the  departure  of 
Rear-Admiral  LeRoy,  has  been  looking  after  our  interests  in  the  waters 
of  the  La  Plata,  and  extending  such  facilities  to  the  diplomatic  represent- 
atives on  that  quarter  as  the  public  service  demanded.     ' 

The  Richmond  having  arrived  od  that  coast,  that  vessel  and  the 
Frolic  now  compose  the  naval  force  on  the  South  Atlantic  Station,  in 
command  of  Commodore  C.  H.  B.  Caldwell. 

The  North  Atlantic  Station. — Many  of  the  cruisers  on  this  station 
have  been  actively  and  usefully  employed  during  the  year,  a  brief  and 
general  statement  of  which  it  appears  proper  to  give. 

January  6,  Rear  Admiral  Mullany  transferred  his  flag  from  the  Wor- 
cester to  the  Hartford  at  Norfolk,  and  the  former  was  soon  put  out  of 
commission  as  a  cruiser,  and,  February  14,  his  period  of  service  being 
up,  he  was  relieved  by  Rear-Admiral  LeRoy. 

The  Department  contemplated  the  concentration  at  Port  Royal  of  tbe 
vessels  of  this  station  for  general  inspection  and  fleet  exercise  prepara- 
tory to  their  distribution  for  tbe  winter  months  in  the  West  Indies  and 
to  other  points  within  the  limits  of  the  command.  The  purpose  oonld 
not  be  carried  out,  as  the  unsettled  condition  of  political  affairs  in  Uayti 
and  Mexico  required  an  earlier  distribution  of  the  squadron  than  was 
anticipated. 

Information  of  a  probable  revolution  in  Hayti  caused  the  dispatch- 
ing of  the  Plymouth  and  Vandalia  March  15,  from  Hampton  Roads,  tor 
Port  au  Prince ;  and  a  few  days  later  Rear-Admiral  LeRoy  left  Hamp- 
ton Roads  in  the  Hartford,  accompanied  by  the  Marion  and  Huron,  fof 
Port  R03  al.  Before  the  separation  at  Hampton  Roads  a  battalion  and 
howitzer  drill  was  had.  There  were  landed,  from  the  Hartford,  Plytf* 
outh,  Vandalia,  Marion,  and  Huron,  eight  companies  of  blue-jacket^ 
288  men;  three  companies  of  marines,  102  men  ;  six  howitzers,  126  meu 
a  total  of  516  men.    The  landing  was  made  in  good  order,  and  the  dril 
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thin  Fort  Monroe,  in  the  preseuce  of  the  garrison,  was  highly  satis- 
fssfc^ctory, 

i^oon  after  arriving  at  Port  Royal  serious  disturbances  in  Mexico  were 
re|K)rted,  and  Rear- Admiral  LeRoy  was  ordered  to  proceed  with  a  suffi- 
cient force  to  the  gulf  coast  ot  that  republic  for  the  protection  of  Ameri- 
can citizens  and  interests.    The  Hartford,  Marion,  Huron,  and  Shawmut 
wei-e  assigned  to  this  duty.     By  the  latter  part  of  April  or  early  in  May 
all  had  sade<l   from   Port  Royal  for  the  principal  points  on  the  coast — 
Brazos,  Tampico,  and   Mexico.     R^^ar- Admiral  LeRoy  reached  Brazos 
in  the  Hartford  May  9,  and  as  the  Marion  was  there,  and  the  ariny  at 
Brownsville,  in  conjunction  with  the  gunboat  Rio  Bravo,  sufficient  to 
prot^'t  the  frontier,  continued  on  to  Tampico,  one  or  more  of  his  squad- 
ron baving  preceded  him.     He  remained  off  Tampico  from    the  middle 
of  May  to  the  middle  of  June,  and  then  returned  to  Port  Royal,  leaving 
the  Swatara,    Huron, 'and    Shawmut — the  Marion  having   previously 
wiled  for  the  European  station — on  the  coast  to  give  particular  attention 
to  lociilities  where  the  interests  of  our  countrymen  were  likely  to  be 
"^^-^    jeoparded.    The   dag   was  shown  at   Vera  Cruz,   Tuxpan,    Frontera, 
Touala,  Santa    Ana,    Tupilco,  and  Coatzacoalcos.    These  vessels  re- 
mained on   the  coast  several  weeks,  one  or  another  going  to  Key  West 
for  supplies  when  needed;  and  as  it  became  important  that  their  crews 
sbouhl  have  a  change  of  climate,  they  returned  to  Port  Royal  in  July 
^T*^  J    and  August  and  were  ordered  on  the  eastern  coast,  some  of  them  as 
far  as  Halifax.     A  number  of  ports  of  the  New  England  States  were 
^^    visited  by  them  and  the  Ossipee  and  Monongahela,  which  had  been 
sent  north  some  weeks  earlier. 
From  Port  Royal  the  Hartford  proceeded  to  Philadelphia,  arriving 
^  ^"X    ^^^  ^"^^  ^"^  taking  the  place  of  the  Congress,  which  had  been  there 
ti^^«#    since  the  opening  of  the  Centennial  Exhibition  to  extend  appropriate 
courtesies  to  foreign  men-of-war. 

Incompliance  with  a  request  of  Rear- Admiral Le  R03' made  some 
weeks  before,  he  was  detached,  and  relieved,  August  31,  by  Rear-Ad- 
miral  Stephen  D.  Trenchard,  the  present  commanding  officer  of  the 
^'orth  Atlantic  station.  The  Hartford  was  in  turn  succeeded,  Septem- 
ber 20,  by  the  Plymouth,  and  September  26  sailed  for  Hampton  Roads, 
^here  Rear- Admiral  Trenchard  is  at  present  with  a  part  of  his  com- 
mand. 

The  Plymouth,  heretofore  mentioned  as  having  been  dispatched, 
in  company  with  the  Vandalia,  to  Hayti,  arrived  at  Port  an  Prince 
March  26,  and  the  Vandalia  the  next  day.  The  two  vessels  remained 
in  the  waters  of  Hayti  and  San  Domingo,  with  the  exception  of 
brief  visits  to  Kingston,  Jamaica,  for  supplies,  several  weeks,  and  their 
presence  was  of  great  importance  during  the  revolution  in  Hayti  in 
April,  and  is  believed  to  have  prevented  much  shedding  of  blood.  Their 
commanding  officers,  by  a  prudent  and  intelligent  course,  served  the  in- 
terests of  our  Government  and  gave  asylum  to  political  refugees  who 
sought  it,  without  complicating  our  relations  with  the  dominant  party 
du^^  of  Hayti  or  going  beyond  the  strict  limits  of  neutrality. 

Onr  flag  was  shown  at  all  the  principal  points  on  the  coasts  of  Hayti 
5^0*1  San  Domingo,  and  there  being  no  further  occasion  for  the  presence 
^^ either  of  those  vessels,  the  Plymouth  sailed  from  Samana  May  26 
^r  Port  Royal,  S.  C,  and  the  Vandalia  about  May  8  for  Aspinwall,  U. 
^•^.  The  latter  vessel  remained  at  Aspinwall  a  couple  of  months,  and 
^ved  at  New  York,  via  Port  Royal,  August  2.  She  was  there  tefttted, 
^iitl  sailed,  September  9,  for  the  European  station. 
The  Brooklyn  and  Monongahela,  which  joined  the  ]^ort\i  M\a\\uc  ^1*5W' 
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tion  in  January,  were  put  out  of  commission,  the  former  at  New  Ya 
and  the  latter  at  Norfolk,  in  July.    The  latter  was  recommissioned 
September  by  a  transfer  to  her  of  the  officers  and  crew  of  the  Juni^i 
The  Alert  wajj  detached  in  March,  refitted  at  New  York,  and  sailed  M 
26  for  the  Asiatic  station. 

Anticipating  a  sickly  season  at  Pensacola,  the  four  monitors  at  tl 
yard,  Saugus,  Mahopac,  Ajax,  and  Manhattan,  were  moved  to  Po 
Eoyal. 

In  May,  the  New  Hampshire,  old  line  of-battle  ship,  having  been  fitfe 
up  for  a  store-ship  at  Port  Royal,  and  placed  in  command  of  Com inodor 
J,  M.  B.  Clitz,  was  towed  from  Norfolk  to  that  point.  Comniodon 
Clitz  was  clothed  with  the  additional  authority  of  senior  officer  in  chargi 
of  the  vessels  in  the  harbor  of  Port  Royal  during  any  temporary  absencM 
of  the  rear-admiral  commanding  the  station.  By  direction  of  the  De 
partment  the  officers  aurl  crews  of  the  monitors 'at  Port  Royal  hav< 
maintained  a  strict  routine  of  exercises  and  drill,  and  a  recent  inspec 
tion  shows  that  the  vessels  are  in  excellent  condition  and  their  crew 
were  under  line  discipline.  These  exercises  were  for  a  time  suspende 
in  view  of  the  presence  of  yellow  fever  in  the  vicinity. 

It  is  gratifying  to  be  able  to  state  that  the  officers  and  men  of  th 
squadron  at  Port  Royal  have  been  remarkably  healthy,  and  it  may  b 
added  that  there  has  not  been  a  case  of  yellow  fever  on  any  one  of  th 
large  number  of  vessels  in  commission  on  the  North  Atlantic  static 
during  the  past  year,  nor  at  the  Pensacola  navy-yard.  It  is  not  tc 
much  to  say  that  this  exemption  from  so  serious  a  scourge  is,  no  doub 
attributable  in  a  great  measure  to  the  care  and  precaution  taken  by  th 
commanding  officers  of  the  vessels  and  stations,  and  the  establishmei 
and  maintenance  of  strict  sanitary  regulations. 

The  monitors  on  the  North  Atlantic  station  are  now  located  as  fc 
lows :  the  Canonicus  at  New  Orleans,  the  Dictator,  Ajax,  Saugus,  M 
hopac,  Manhattan,  Lehigh,  and  Catskill  at  Port  Royal,  and  the  Moi 
tank,  Passaic,  and  Wyandotte  at  Hampton  Roads. 

The  light-draught  side-wheel  steamer  Rio  Bravo  has  been  in  servii 
on  the  Rio  Grande  during  the  entire  year,  in  charge  of  a  prudent  office 
co-operating  with  the  military  commandant  at  Brownsville  and  tl 
United  States  consul  at  Matamoras,  and  has  been  a  useful  adjunct 
protecting  the  frontier  against  raids,  and  our  citizens  at  Matamon 
during  the  revolutionary  movements  in  that  vicinity.  Although  tl 
Rio  Bravo  was  the  best  class  of  vessel  that  could  be  obtained  on  sbo 
notice  for  the  service  in  which  she  has  been  engaged,  the  tortuous  cour 
and  shallow  water  of  the  Rio  Grande  are  great  obstacles  to  her  efficienc 
and  would  be,  in  fact,  to  the  efficiency  of  any  description  of  vessel  u 
constructed  with  the  especial  view  of  overcoming  these  difficulties. 

The  vessels  on  independent  or  special  service,  although  not  constant 
moving,  have  been  in  a  state  of  readiness  for  any  sudden  emergeuc 
and  have  been  profitably  employed.  The  Tallapoosa  has  made  her  r€ 
ular  trips  betwen  the  navy -yards  from  Washington  to  Portsmouth,  c^ 
rying  freight  and  objects  for  exhibit  at  the  Centennial  Exposition,  a 
used  in  towing  monitors  from  one  point  to  another.  The  Powhatan  a 
Dispatch  have  been  also  engaged  in  moving  the  monitors,  and  are 
all  times  ready  as  dispatch  or  relief  vessels ;  and  the  latter  was  1 
some  months  stationed  at  Baltimore  as  a  recruiting-ship  for  boys.  V 
Michigan  has  made  the  annual  tour  of  the  Lakes,  rendering  assistance 
distressed  vessels  when  possible.  The  Juniata,  with  enlisted  boys  mic 
training,  has  made  a  cruise  to  the  Bernuulas  and  through  Long  Ishv 
SouDil,  touching  at  some  ports  seldom  visited  by  our  men-of-war,  and 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.         39 

the  Delaware  to  Philadelphia,  thus  giving  the  youths  on  board  practical 
eiercise  in  their  profession  at  sea.  The  Supply,  after  returning  from 
the  Mediterranean,  bringing  the  exhibits  of  American  artists  in  Europe 
to  Philadelphia,  received  a  complement  of  boys  from  the  training-ship 
at  New  York,  and  made  a  practice-cruise  as  far  east  as  Boston.  The 
Gettysburgh  was  engaged  until  June  in  establishing  the  exact  positions 
by  telegraphic  comparison,  of  important  points  in  the  West  Indies;  and 
haviug  been  refitted  at  Washington,  sailed  in  September  for  the  Grecian 
Archipelago  to  conduct  surveys  and  examinations  desired  by  the  Bureau 
of  Navigation.  The  Constellation  and  Mayflower  have  made  the  usual 
practice-cruise  with  the  cadets;  and  the  Rio  Bravo  has  beeen  usefully 
employed,  as  before  stated,  on  the  Rio  Grande. 

Altogether,  taking  into  consideration  the  reduction  in  the  nuufber 
of  men  and  naval  appropriations,  the  operations  and  movements  of  our 
vessels  during  the  past  year  compare  favorably  with  those  of  any  other 
in  time  of  peace. 


APPENDIX. 


No.  1. 
ESTIMATES  SEOEETAKY'S  OFFICE. 

EttimuMtes  of  appropriations  required  for  the  serince  of  tht  fiscal  year  ending  June  30,  1878, 

hy  the  Navy  Department. 


Detailed  objects  of  expenditure,  and  explanations. 

EHtimated  amount 
which  will  be  re- 
quired  for   each 
detailed  object  of 
expenditure. 

Amount  appropri- 
ated for  the  cur- 
rent fiscal    year 
ending  June  30, 
1877. 

SALARIES. 

8«creTary.  (appropriated,)  per  act  of  An guitt  15,  1876  

Cbief  clerk,  (appropriated,)  per  act  of  Augnnt  15,  1876 

Ditfbargaiijr-clerk.  (appropriated.)  per  act  of  Aueuiit  15. 1876 

$8,000 
2,500 
2,000 
7,200 
4,800 
1,600 
1,400 
1,400 
2,400 
1,200 
1,680 
1.440 

Four  clerki*  of  clanii  four,  (appropriated.)  per  act  of  AnmiHt  15.  1676.... ............ 

Tbre«  clerks  of  class  three,  f  appropriated. )  ner  act  of  Anornst  15.  1876. ............ 

Ooe  clerk  of  class  three,  (submitted) 

On*  clerk  of  class  two,  per  act  of  Auirust  15.  1876 

Oar  elerk  of  class  two.  (submitted) ....................... 

Two  clerks  of  class  one.  per  act  of  Auflrast  15.  1876 

Ose  clerk  of  class  one.  f  submitted) 

*•••••••••■ 

Two  mesnepgers.  at  2840  each,  per  act  of  Auflrust  1.'5.  1876 

Tw^o  laborers,  at  $720  each,  per  act  of  Antrust  15.  1876 

35,620 

$31,420 

COlfTINOENT  EXPENSES. 

Stationerj,  fdmitare,  newspapers,  and  miscellaneous  items,  (appropriated) 

5.000 

2,500 

SALARIES,  BUILDIMO. 
A»ti*rinlen<lent.  oer  act  of  Ausust  15.  1876. . ... ...................... 

250 
3,600 
1,440 

Fiv»  watehxneo.  at  ^20  each,  ner  act  of  Autrust  15  1876 

Tiro  laborers   at  117^)  each,  ner  act  of  An flruMt  15   1876 . 

5,290 

5,290 

CONTINOENT  EXPENSES,  BUILDINO. 

Incidrntal  labor,  fael,  light,  and  miscellaneous  items,  (appropriated,)  per  act  of 
Aiunflt  15.  1876 , 

7,000 

5,000 

POSTAGE,  NAVr  DEPARTMENT. 

For  official  pofltage-starops  for  the  Secretary'^  office  and  the  bureaus  of  the  Navy 
Department,  (appropriated,)  per  act  of  August  15,  1876 

20,000 

20,000 

PAT  OF  THE  NAVY. 

Por  pay  of  the  officers  and  mt-n  of  the  Navy,  according  to  existing  laws  and  the 
establivbed  cOHtom  of  the  service,  for  the  year  ending  June  30,  1877,  being  the 
difference  between  the  sum  of  $7,300,0"  0,  required  for  that  purpo«e,  and  the  sum 
n<  a!(  7^0  000  aDDrooriated  thernfor  ^Hubmitted) ..     ..  .................... 

1.550.000 

CONTINOENT,  NAVY. 

Bent  and  famiture  of  buildings  and  offlcefl  not  in  navv-yards;  expeufeH  of  courts- 
martial  and  court*  of  inqniry.  boardn  of  inveHtigatlon,  examining  boards,  with 
clerkfi  and  witnesses' fees,  and  traveling  expanses  and  costs  ;  stationery  and  re- 
cordinfT  ^  expennex  of  purcba»«ing-pavmaHters'  offices  at  the  various  cities,  inclnd- 
inn  clerks,  famiture,  fuel,  Htationery,  and  incidental  expenses  :  newspapers  and 
adverti^iDg  ;  foreign  postage;  telegraphing.  fon>i>j:n  anddemestic  ;  copying;  mail 
mud  express  wagons,  and  livery  and  express  feeji,  and  freight;  all  books  for  the 
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Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year^  ^-c, — Continaed. 


Detailed  objects  of  expenditure,  and  explanations. 


nge  of  the  Navy  ;  experts'  feeH,  and  costtj  of  saitei;  com  missions,  warrauts,  dlplo- 
man,  and  di«chargeR;  relief  of  vessels  in  distress,  and  pilotage;  recovery  of  valu- 
ables from  shipwreck;  quarantine  expenses;  care  and  transportation  of  the 
dead;  reports,  profesniontU  investigation,  and  iaformatlon  from  abroad;  and  all 
other  emergencies  and  extraordinary  expenses  arising  at  home  or  abroad,  bnt 
impossible  to  be  anticipated  or  classified,  (appropriated,)  June  30,  1876,  (Stats,  at 
L.,  page  66,  section  I) 

CIVIL  ESTABUSHMEITT,  NAVT-TARDS  AND  STATIONS. 

For  the  civil  establishment  at  the  various  navy>yards  and  stations,  (appropriated,) 
(Stats,  at  L.,  page  66) 


O  » 


to 


E2±5  a. 

—  "T  S   t,   K 


$100,000 


at:  oe  3 

^      ^      mZ     ^  t 

g  oe  w  *  — 
< 


$eo_ 


es.  4 


No.  2.— NAVAL  ACADEMY. 


REPORT  OF  THE  SUPERINTENDENT. 


United  States  Naval  Academy, 

November  17, 1876. 

Sir  :  At  the  Naval  Academy,  during  the  past  year,  the  prescribed 
course  of  studies  has  been  pursued  satisfactorily,  and  the  professors  and 
oflBcers  under  my  command  have  devoted  themselves  with  skill  and 
assiduity  to  the  discharge  of  their  duties. 

The  practice  cruises  in  the  Constellation  and  Mayflower  were  very 
successful,  and  the  cadet-midshipmen  saw  more  practical  work  in  hand- 
ling a  ship  under  canvas  than  they  would  have  seen  in  an  ordinary 
cruise  of  three  years  in  a  ship  of  war  on  foreign  service. 

I  beg  to  renew,  in  the  most  urgent  terms,  the  two  recommendations 
I  made  last  year : 

1st.  That  the  system  pursued  at  West  Point,  of  appointing  cadets  ai 
least  one  year  before  they  shall  present  themselves  for  admission,  be 
adopted  at  the  Naval  Academy. 

2d.  That  Congress  be  moved  to  make  the  necessary  appropriation  t€ 
build  an  additional  wing  to  the  new  cadet  quarters,  so  that  the  cadets 
may  be  quartered  under  one  roof,  to  the  great  benefit  of  their  discip 
line,  their  health,  and  the  economy  of  the  administration  of  the  schoc^l 

The  evil  practice  of  "  hazing,"  to  root  out  which  Congress  enacted  i 
special  law,  and  against  which  the  Navy  Department  has  directed  tb< 
most  stringent  orders,  still  continues  to  find  favor  among  the  youal 
men  of  our  country,  and  has  not  disappeared  from  this  school. 

The  instinct  of  a  naval  othcer  should  teach  him  to  be  courteous  t< 
strangers,  to  protect  the  friendless,  and  to  welcome  with  kindness  a»< 
consideration  those  entering  his  own  profession  ;  but,  unfortunately,  ttt 
cidets  who  have  already  been  one  or  two  years  at  the  Naval  Acaden:*: 
affect  to  consider  it  necessary  to  their  own  dignity  that  the  newcoi:* 
ers  should  be  taught  to  pay  the  classes  above  them  great  deferen(5^ 
and  with  that  view  they  harass  and  insult  them  by  petty  indigniti^ 
and  by  a  small  tyranny,  which,  if  not  promptly  and  severely  dealt  witi 
soon  grows  into  graver  oppression. 

This  assumption  of  unauthorized  authority,  and  this  wanton  rudene^ 
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to  the  lads  fresh  from  home — this  brutal  combination,  by  which  a  class 
/o^'nItSHn  individual  who  does  not  dare  defend  himself  lest  he  be  over- 
*Fhelpie(i  by  numbers,  is  a  false  element  of  naval  education  which  it  is 
my  (lufy  to  root  out  of  this  establishment. 

That  tlie  cadets  here,  beneficiaries  of  the  Government,  educated  and 
paid  by  It,  sworn,  moreover,  to  obey  its  laws,  who  can  render  no  re- 
turn save  obedience  for  the  ^reat  benefits  their  country  gives  them, 
shoold  presume  to  set  at  naught  its  laws  and  its  injunctions,  is  not  to  be 
permitted. 

1  biive,  therefore,  caused  to  be  arraigned  before  a  court-martial  those 
cadets  presented  for  trial  by  an  investigating  board,  charged  to  make 
inquest  into  the  violations  of  the  laws  enacted  by  Congress  to  prevent 
liazing  at  the    Naval    Academy,    approved   June   23, 1874.      At    the 
beginning  of  the  present  academic  year  the  cadets  were  again  warned 
of  the  consequences  of  hazing  by  the  following  general  order,  but, 
unhappily,  their  idea  that  discipline  would  be  better  advanced  by  pro- 
curing deference  to  themselves  from  the  entering  cadets  than  by  their 
own  submission  to  the  law  and  to  the  orders  of  those  placed  over  them, 
led  them  once  more  into  the  old  hazing  combination. 

[Order  No.  103.] 

United  States  Naval  Academy, 

Annapolis,  Md.^  September  14, 1876. 

For  the  ioformatioD  of  the  cadets,  the  law  in  relation  to  hazing  at  the  Naval  Academy  is 
beiewith  republished. 

The  cadets  are  also  reminded  of  the  paiutul  expefrience  of  last  year,  and  of  the  dismissal 
of  several  of  their  number  for  this  offense  of  hazing,  which  they  vainly  sought  to  disguise 
Jiwier the  name  of  "running." 

The  new  cadets  are  not  to  be  maltreated,  harassed,  rendered  ridiculous,  subjected  to  in- 
anities, or  in  any  way  molested,  on  penalty  of  being  arraigned  before  a  court-martial  upon 
tke  charge  of  hazing. 

C.  R.  P.  RODGERS, 
Rear- Admiral^  Superintendent, 

The  following  is  the  act  of  Congress,  approved  June  23,  1874 : 

Hazing. 

Chapter  453. — An  act  to  prevent  hazing  at  the  Naval  Academy, 

B«  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
M  Congress  assembled^  That  in  all  cases  where  it  shall  come  to  the  knowledge  ot  the  Superin- 
|^<ientof  the  Naval  Academy  at  Annapolis  that  any  cadet-midshipman  or  cadei-eugiueer  has 
»**n  guilty  of  the  offense  commonly  known  as  hazing,  it  shall  be  the  duty  of  said  Superin- 
tendent to  order  a  court-martial,  composed  of  not  less  than  three  commissioned  officers,  who 
^1!  minotely  examine  into  all  the  facts  and  circumstances  of  the  case  mtd  make  a  finding 
««eon;  and  any  cadet-midshipman  or  cadet-engineer  found  guilty  of  waid  offense  by  said 
^QH  shall,  upon  recommendation  of  said  court,  be  dismissed:  and  such  fin<Hug,  when  ap- 
proved by  said  Superintendent,  shall  be  final;  and  the  cadet  so  dismissed  from  said  Naval 
Academy  shall  be  forever  ineligible  to  re-appointment  to  said  Naval  Academy. 

Approved  June  23,  J  874. 

With  this  unfortunate  attempt  was  connected  the  hope  that  by 
*^^ing  to  refuse  to  testify  when  inquest  should  be  made  the  inquiry 
^oald  be  baffled  and  investigation  defeated. 

.  Several  of  the  third  class  (afterward  known  to  have  b(*en  seriously 
Implicated  in  the  hazing)  reiused  to  give  evidence  against  their  fel- 
•o^cadets. 

.It  was  gravely  and  kindly  explained  to  them  that  they  need  not 
^ttiinate  themselves,  but  that  the  law  would,  on  no  other  grounds, 
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permit  any  one  to  refuse  to  testify  before  such  an  inquest;   and  the 
were  warned  of  the  probable  consequence  of  their  contumacy. 

They  still  refused.  Their  conduct  was  referred  to  the  Navy  Depur 
ment;  and  that  Department  warned  them  that  the  questions  were  la\- 
ful  and  proper,  and  must  be  answered,  upon  pain  of  dismissal.  Tii 
views  of  the  Navy  Department  were  read  to  them  ;  the  article  of  wa 
which  requires  every  person  in  the  Navy  "  to  use  his  utmost  exerrioi 
to  detect,  apprehend,  and  bring  to  punishment  all  offenders,  and  a 
and  assist  all  persons  appointed  for  that  purpose,"  was  also  read. 

They  were  again  interrogated;  and  they  again  refused  to  give  e^ 
dence,  and  were  dismissed. 

Some  others,  who  were  not  afterward  shown  to  h.ive  taken  part 
the  "hazing,"  but  who  probably  gave  it  their  countenance,  were  cL 
missed  under  the  same  circumstances  and  after  the  same  warnings. 

Paragraph  170  of  the  regulations  of  the  Naval  Academy,  approvi 
January  1, 1876,  is  as  follows:  "  170.  *  *  ♦  The  practice  of  mole^ 
ing,  annoying,  ridiculing,  maltreating,  or  assuming  unauthorized  ai 
thority  over  the  new  cadets  of  the  fourth  class,  known  under  the  term  ( 
"hazing,"  "running,"  &c.,  shall  subject  the  older  cadets  to  prompt  dig 
missal  from  the  Naval  Academy,  as  prescribed  by  the  act  of  Congress 
and  the  orders  of  the  Secretary  of  the  Navy." 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

C.  R.  P.  RODGERS, 
Rear-Admiral^  Superintendent. 

Hon.  George  M.  Robeson, 

Secretary  of  the  Navy, 


Estimates  of  appropriations  required  for  the  serviceof  the  fiscal  year  endm 

June  30,  1878,  hy  tlie  Naval  Academy. 


Detailed  object  of  expenditure  and  explanation. 


NAVAL  ACADEMY. 

Pay  Naval  Academy : 

One  professor  of  drawing,  (head  of  department) 

One  professor  of  modern  languages,  (head  of  department) 

Three  professors,  viz,  one  of  physics,  one  of  chemistry,  and  one  of  Spanish, 
at  $-2,200  etvch 

Nine  assistant    professors,  viz,  four  of  French,  three  of   English  studies, 
history,  and  law,  two  of  drawing,  at  $1,800  each 

Sword-mast«r,  at  8 1 ,500,  and  two  assistants,  at  $\  ,000  each 

Boxing-master  and  gymnast 

Assistant  librarian 

Three  clerks  to  superintendent,  at  $1,200,  $1,000,  and  $800  each 

One  clerk  to  commandant  of  cadets 

One  clerk  to  paymaster 

One  apothecary 

One  mess-man,  at  $28o ;  one  cook,  at  $1^25.50 ;  and  messenger  to  superintend- 
ent, at  ^lOO 

One  armorer,  $529.50 ;  gunner's  mate,  at  $469.50  ;  and  quarter-gunner,  at 
$409.50 


-•»  i  I—  ^^^ 

c  £-5  o 

3  *"  <  — 

O  O  9  V 

^  ^  «2  ^5 
^  ^  ^^ 


$2,500  C 
2, 500  C 

6,600  i 


i 

i 
4 


16,200 
3,500 
1,200 
1.400 
3.(XK) 
1,(MH) 
IJM) 
ToO 


1,406  2 
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Estimates  of  appropriations  required^  &c, — Continued. 


Detailed  object  of  expenditure  and  explanation. 


Ooe  coxswain  for  gymnasium,  at  $469.50;  one  seaman  in  department  of  sea- 
manship, one  seaman  in  department  of  astronomy,  <&c..  and  one  seaman  in 
department  of  physics  and  chemistry,  at  $349.50  each 

Oneband-mastf^r,  at  $528;  and  twenty-one  first-class  musicians,  at  $:M8  each. 

Sereo  second-class  musicians,  at  $300  each 


AfflOQot appropriated  under  this  head,  **Pay  of  professors  and  others,*'  for  the 
jeareuding  June  30,  1877 


Decrease 


?a\f  of  uHitchmen  and  others  . 

Ciptain  of  the  watch,  at  $2.50  per  diem 

Foorwatchmen   at  $2.25  per  diem  each 

Fomnan  of  the  gas  and  steam-heating  works  of  the  Academy,  at  $5  per 

djeni 

Ten  attendants  at  gas  and  steam-heating  works,  one  at  $3.50,  one  at  $3,  and 

eifht  at  $2.50  per  diem  each 

One  steam-pipe  fitter,  at  $1  per  diem 

'^Wjoioers,  two  painters,  and  two  masons,  at  $3.50  per  diem  each 

Oiie  tiuner,  one  gas-fitter,  and  one  blacksmith,  at  $3.50  per  diem  each 


AmoQDt  appropriated  for  the  year  ending  June  30,  1877, 


Fay  of  mechanics  and  others : 

^  mechanic  at  workshop,  at  $2.25  per  diem 

^  maater-laborer  to  keep  public  grounds  in   order,  at  $2.28  per  diem 

Fourteen  laborers  to  assist  in  the  same,  three  at  $2  and  eleven  at  $1.75 
P«r  diem  each ? ! 

Om laborer  to  superintend  quarters  of  cadets,  public  grounds,  &c.,  at  $2.28 
per  diem 

Six  attendants  :  one  at  chapel,  one  at  recitation-hall,  one  at  offices,  one  at 
library,  one  at  paymaster's  office,  and  one  at  store,  at  $20  per  month 
each 

^^entj  servants  to  keep  in  order  and  attend  to  cadet  quarters,  public  build- 
ings, &c.,  at  $20  per  month  each 


Pof  in  department  of  Steam- Engineering : 

^machinist,  at  $:i.50  per  diem 

^nJichinist,  at  $3  per  diem 

^•>«  blacksmith,  at  $3.50  per  diem 

^  boil^r-maker,  at  $3.50  per  diem 

)J«  pattern. maker,  at  $3.60  per  diem 

Jjl^emolder,  at  $3.50  per  diem 

^*o  laborers,  at  $1 .75  per  diem  each 


Total 


^fopriated  for  year  ending  Juue  30.  1«77 

/his  excess  is  occasioned  by  two  additional  attendants,  one  at  the  paymaster's  office 
*^  «>«  at  the  store. 


a 
a 
o 

6 

(3* 


•go 
*s  -S  g« 
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$1,518  00 
7,836  00 
2, 100  00 


53,726  00 
55,526  00 


1,800  00 


$912  50 
3,285  00 

],825  00 

9,672  00 

365  00 

8, 942  50 

3, 832  50 


28, 834  50 
28,834  50 


$821  25 
8:fc2  20 

9,216  25 

832  20 

],440  00 
4,800  00 


17,941  90 
17,461  90 


*480  00 


$1,277  50 
1,095  00 
1,277  .'>0 
1,277  50 
1,277  50 
1,277  50 
1,277  50 


8,760  00 
8,760  00 
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Detailed  object  of  expenditure  and  explanation. 


S3   *" 
O   t> 

80     ^ 


REPAIRS  AND  IMPROVEMENTS. 

For  the  necessary  repaira  of  public  buildings,  pavements,  wharves,  and  walls 
inclosintr  the  g^ronnds  of  the  Naval  Academy,  for  improvements  of  the  same, 
and  ior  turuiture,  fixtures,  &.c 

Appropriated  for  the  year  ending  June  30,  1 877 

For  heating  and  lighting : 

For  fuel,  for  heating  and  lighting  the  Academy  and  school-ships 

Appropriated  for  the  year  ending  June  30,  1877 

t?RNERAL  MAINTENANCE  NAVAL  ACADEMY. 

For  the  purchase  of  books  for  the  library 

For  stationery,  blank-books,  models,  maps,  &c.,  and  for  text-books  for  the 
use  of  instructors 

For  the  expenses  of  the  board  of  visitors 

For  the  purchase  of  chemicals,  apparatus,  and  instruments  in  the  department 
of  physics  and  chemistry,  and  tor  repairs  of  the  same 

For  the  purchase  of  gas  and  steam  machinery,  steam  pipe  and  fixtures,  rent 
of  buildings  for  use  of  the  academy,  freight,  cartage,  water,  music,  mu- 
sical and  astronomical  instruments,  uniforms  for  the  bandsmen,  telegraph- 
ing, and  for  feed  and  maintenance  of  teams,  and  for  the  current  expenses 
and  repairs  of  all  kinds,  and  for  incidental  labor  and  expenses  not  appli- 
cable' to  any  other  appropriation 

For  stores  in  the  department  of  steam-engineering 

For  materials  for  repairs  in  steam-machinery 

Total 

Appropriated  for  the  year  ending  June  30,  1877 .^ 

Excess 


124, 
24, 


$18, 
18, 


12. 

2, 
2. 


5, 


34, 
1, 


48, 
45, 


•3, 


RECAPITULATION. 

Pay  of  professors  and  others $53, 

Pay  of  watchmen  and  others 28, 

Pay  of  mechanics  and  others 17, 

Pay  in  department  of  steam-engineering 8, 

Repairs  and  improvements 24, 

Heating  and  lighting 18, 

General  maintenance 48, 

Amount  estimated  for 199, 

Appropriated  for  year  ending  June  30, 1877 197, 

Excess I, 

Respectfully  submitted. 

C.  R.  P.  RODGERS 
Rear-  Admiral,  Superint€n 
Hon.  Geo.  M.  Robeson, 

Secretary  of  the  Navy^  Washington^  D,  C. 

*  This  excess  is  occasioned  by  an  increase  of  $500  for  the  purchase  of  books  for  the 
makioffit  the  same  as  heretofore  apptopriated,  and  an  increase  of  $2,500  for  the  pure 
chemicals  and  apparatus  for  use  \n  ih©  depwlm^w\.  ol  "^Vi-j^x^  and  chemistry. 
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report  of  board  of  visitors. 

United  States  Naval  Academy, 

Annapolis y  Md,^  June  20,  1876. 

HoQ.  Secretary  of  the  Navy  : 

Sir:  Iu  accordance  with  your  instructions,  the  Board  of  Visitors  as- 
sembled at  the  Naval  Academy,  on  the  lOth  of  June,  and  organized  by 
electing  Commodore  Daniel  Ammenas  president,  and  General  R.  B.Pot- 
ter as  vice-president.  All  of  the  members  were  present  except  Chief  En- 
gineer Lawton,  U.  S.  N.  Ensign  Austin  M. Knight,  U.  S.  N.,  was  detailed 
assecretary.  To  accomplish  the  objects  sought  by  the  appointment  of  the 
Board,  committees  were  de>ignated  to  note  the  examinations,  to  inspect 
the  grounds,  and  to  inquire  into  the  administration  of  the  affairs  of  the 
institution. 

GROUNDS,  BUILDINGS,  AND   SANITARY  CONDITION. 

The  condition  of  the  grounds  made  a  most  favorable  impression.  The 
well-kept  and  capacious  lawns,  the  shady  and  retired  walks,  present  a 
scene  of  quiet  beauty  peculiarly  adapted  for  the  recreation  of  the  cadets, 
andconduciv^e  of  that  repose  necessary  for  a  healthful  mental  develop- 
ment. Except  in  cases  to  which  allusion  will  be  made,  the  buildings 
seemed  to  be  admirably  fitted  for  the  purposes  intended,  and  in  a  proper 
state  of  repair.  The  armory,  hqwever,  is  not  suitable.  The  building  is 
del,  and  it  is  the  opinion  of  the  Board  that  a  wise  economy  demands 
the  erection  of  a  new  edifice  as  soon  as  practicable.  While  the  Board 
was  pleased  with  the  hall  which  contains  the  steam  engine,  of  beautiful 
workmanship,  employed  in  giving  the  cadets  practical  instruction,  the 
shops  of  the  engineers  are  too  cramped,  and  require  enlargement.  The 
efficiency  of  the  institution  is  to  some  extent  impaired  by  the  necessity 
ofqaartering  the  cadets  in  buildings  at  opposite  ends  of  the  grounds. 
It  seems  very  desirable  that  there  should  be  an  addition  to  the  new 
quarters  suflSciently  large  to  accommodate  all  under  one  roof.  Under 
the  present  method  it  is  impossible  to  make  an  appropriate  division, 
and  an  increased  force  of  officers  is  required  to  maintain  the  proper  dis- 
cipline. The  hospital  is  capacious  and  beautifully  located,  but,  owing  to 
the  salubrity  of  the  situation,  has  but  few  inmates.  In  times  of  war  or 
epidemic  it  may  be  useful. 

ADMINIiSTBATION  AND  POLICE. 

Discipline  is  merely  the  subordination  of  individuals  for  the  promo- 
tion of  the  common  weal.  It  can  be  maintained  without  harshness  of 
voice  or  severity  of  expression.  Tho  system  of  Martinet,  an  officer  in 
the  army  of  Louis  the  Fourteenth,  is  not  adapted  for  the  development 
pf  a  naval  officer  of  the  Republic,  and  we  were  gratified  that  it  was  not 
io  nse  at  the  Naval  Academy.  While  the  Board  is  convinced  that  the 
discipline  is  firm,  it  has  been  gratified  to  see  the  paternal  interest  of 
the  admiral,  at  the  head  of  the  institution,  in  the  welfare  of  his  wards, 
*Dd  the  kind  bearing  of  the  subordinate  officers  toward  those  under 
their  care.  It  has  also  been  pleasant  to  observe  that  cadets,  during 
hours  of  recreation,  are  encouraged  to  visit  the  families  of  the  officers, 
and  thereby  receive  the  social  culture  which  cannot  be  attained  by  the 
*tudy  of  any  text-book. 
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LIBRARY. 

The  library  is  admirably  grouped  in  an  old  mansion  within  the 
closure,  long  the  residence  of  the  governors  of  Maryland.  The  roo 
at  present  are  ample  and  convenient,  but  the  day  is  not  far  dist^ 
when  there  will  be  a  demand  for  more  space,  and  then  a  tire  proof  ba.ll 
ing  should  be  erected.  The  library  receives  a  general  sui>ervision  froi 
the  superintendent  and  a  committee  of  officers.  It  contains  works  o 
reference  adapted  to  the  wants  of  the  several  departments,  and  alsoi 
good  collection  of  voyages,  histories,  biographies,  and  magazines  for  the 
use  of  the  cadets  and  families  of  officers.  The  constant  discoveries  in 
the  arts  and  sciences  require  yearly  accessions  to  preserve  the  value  of 
the  collection,  and  all  moneys  appropriated  for  this  purpose  increase  the 
intelligence  of  our  naval  officers,  who  represent  us  among  the  uations, 
in  distant  climes. 

EXPENSES   OF  CADETS. 

The  Board  has  devoted  some  time  to  an  examination  of  the  expenses 
of  cadets.  The  naval  store  is  supplied  with  goods  purchased  at  whole 
sale  prices,  and  these  are  furnished  at  original  cost,  with  a  small  per 
centage  added,  to  cover  the  expense  of  transportation  and  delivery 
Owing  to  the  change  of  professors,  and  the  introduction  of  new  works 
there  has  been  some  accumulation  of  books  on  the  shelves,  but  measure 
have  been  adopted  by  which  this  will  hereafter  be  avoided. 

PRACTICAL  INSTRUCTION. 

Theoretic  instruction  in  the  class-rooms  is  fully  supplemented  b 
practical  exercises.  Those  members  of  the  board  who  are  versed  i 
seamanship  were  particularly  pleased  with  the  evolutions  of  the  cadeti 
Great  precision  was  noticed  in  the  infantry  and  light-artillery  drills,  i 
the  loading  and  discharge  of  the  heavy  guns  on  board  of  the  ''  Santee 
in  the  handling  of  yards  and  unfurling  of  sails  and  in  the  conveying  c 
messages  by  a  system  of  signals. 

MISCELLANEOUS  RECOMMENDATIONS. 

The  Board  wholly  approves  of  the  recommendation  of  last  year,  thi 
appointments  be  made  for  the  ^aval  Academy  a  year  before  the  cade 
present  themselves  for  examination.  By  the  adoption  of  this  coara 
appointees  will  have  time  to  make  the  preparation  required,  and  a  larg* 
number  be  spared  the  mortification  of  failure.  The  tables  accompan 
ing  the  report  show  that  the  percentage  of  those  admitt^ed,  to  those  wk 
graduate,  is  4G,  and  that  the  average  age  of  admission  is  16^  years. 

It  is  further  suggested  that  an  alternate  be  designated,  who,  in  ca 
of  the  failure  of  the  principal,  shall  be  entitled  to  au  examination,  at 
that  each  applicant  shall  be  sixteen  years  of  age.  The  Board  has  o 
served  with  gratification  that  an  accurate  physical  record  has  be< 
commenced  by  the  surgeon  of  the  academy,  Dr.  Gihon,  by  which  tl 
growth  and  development  of  the  cadets  may  be  carefully  studied  at 
compared  with  that  of  other  classes  of  young  men.  This  record  is  baa 
upon  the  following  schedule  of  inquiries: 

1.  Class. 

2.  Date  of  examination. 

3.  Name. 

4.  Nativity. 
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5.  Date  of  birth. 

6.  Weight. 

7.  Height,  vertex  to  ground,  and  to  perinieum. 

8.  Circumference  of  thorax,  at  inspiration  and  at  expiration. 

9.  Capacity  of  lungs,  (by  spirometer.) 

10.  Circumference  of  waist. 

11.  Muscular  power,  (by  dynamometer,)  lifting  and  hauling. 

12.  Vision. 

13.  Complexion. 

14.  Sickness. 

The  Board  is  of  opinion  that  the  discipline  of  the  academy  requires 
great  caution  in  the  exercise  of  the  right  to  restore  cadets  who  have 
resijjned  under  censure,  or  who  have  been  dropped  under  the  regulations. 
We  would  not  perform  our  whole  duty  if  we  concluded  the  re- 
port without  alluding  to  the  foresight  of  the  President,  and  Secretary 
of  the  Xavy,  in  the  selection  of  so  efficient  a  superintendent,  and  in  the 
appointment  of  the  aids  and  academic  staff.  From  all  the  officers  we 
have  received  great  courtesy,  and  been  assisted  by  them  in  the  perform- 
ance of  our  duties. 

The  board  has  been  composed  of  representatives  of  the  States  bor- 
dering on  the  Atlantic  and  Pacific  coasts,  the  rivers  of  the  extreme  South 
and  the  sources  of  the  Mississippi,  and  in  all  their  deliberations  they 
have  been  animated  by  the  same  pride  in  and  love  for  the  Republic,  and 
a  desire  to  promote  the  welfare  of  the  United  States  Naval  Academy 
vhose  graduates  are  already  so  favorably  known  among  the  nations  of 
the  earth.  The  institution  has  been  freely  opened  to  its  inspection,  and 
everj  facility  offered  the  board  in  the  discharge  of  its  duty. 
All  of  which  is  respectfully  submitted. 

DANIEL  AMMEN, 

Commodore  and  President  of  Board. 
ROBERT  B.  POTTER, 

Vice-President  of  Board. 
#  D.  C.  OILMAN,  Maryland. 

S.  L.  PHELPS,  District  of  Colnmhia. 
OLIVER  ELDRIDGE,  California. 
WILLIAM  N.  JEFFERS, 

Captain  United  States  Navy. 
A.  J.  EDGERTON,  Minnesota. 
T.  BAILEY  MYERS,  Neic  York. 
EDWARD  O.  ANDERSON,  Georgia. 
EDWARD  D.  NEILL,  Min7iesota. 


ADDRESS  TO  THE  GRADUATING  CLASS.  ANNAPOLIS,  JUNE  20.  li^6. 

BY  DANIEL  C.  GILMAN, 

°^*ident  of  the  Johns  Hopkins  Cniversity,  Baltimore^  and  member  of  the  hoard  of  visitors  to 

the  academy  for  1876. 

Young  Gentlemen  of  the  Graduating  Class  : 

Soldiers  and  sailors  are  not  fond  of  long  speeches.  With  them  it  is  a 
^ord  and  a  blow ;  deeds,  not  essays,  are  the  language  they  prefer.  "  I 
^•ne,  I  saw,  I  conquered  f  "  England  expects  every  man  to  do  his 
uaty;"  "  Forward  and  fight;"  by  such  pithy  sayings  they  make  reports 
*Dd  give  commands. 

4n 
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So  before  tliis  nautical  assembly  my  words  must  be  brief;  but  y^ 
will,  I  am  sure,  grant  me  some  grace  because  of  the  triple  messa* 
I  bring. 

First,  as  a  member  of  this  board  of  visitors,  and  by  their  requesf 
tender  to  you  all,  from  tbe  chief  in  command  to  the  youngest  cadet,  on 
praise  and  thanks.  Be  assured  that  these  observers  from  New  York 
and  California,  from  Georgia  and  Minnesota,  are  alike  impressed  with  the 
anutical  skill,  the  mental  power,  and  the  honorable  character  deveIo|)e(I 
here. 

Intelligent  citizens  in  every  part  of  the  land  are  familiar  with  the  his- 
tory, methods,  and  results  of  this  academy.  They  believe  in  it;  they 
hope  in  it;  they  glory  in  it.  They  welcome  to  the  public  service  each 
new  band  of  graduates — glad  and  proud  that  the  officers  of  the  Army 
and  Navy  are  so  well  trained  at  West  Point  and  Annapolis,  that  neither 
the  flag  nor  the  finances  of  the  country  will  suffer  in  the  hands  of  such 
guardians;  and  hoping  that  the  civil  service  will  never  be  inferior. 

As  the  official  visitors  of  this  year,  we  have  seen  more  than  most  of 
our  fellow-citizens  can  ever  see  of  the  methods  by  which  such  results  are 
secured,  and  we  add  our  testimony  to  that  of  others  in  praise  of  tiie 
scholarship,  the  seamanship,  and  the  manliness,  moral  and  physical. 
which  are  here  promoted.  In  years  of  danger  these  graduates  will  b* 
our  defense  ;  in  years  of  peace  our  representatives  throughout  the  glohe 

Again,  as  a  college  officer,  let  me  express  the  recognition  which  h 
paid  by  men  of  science,  near  and  far,  to  the  professors  and  graduatei 
of  the  Naval  Academy,  and  let  me  assure  you  of  the  fraternal  spirii 
which  is  cherished  for  all  who  are  here  trained.  Naval  officers  some 
times  feel  that  their  careers,  particularly  in  i)eace,  are  unobserved  aoc 
uncared  for.  Their  duties  call  them  to  distant  ports,  where  they  se< 
but  seldom  their  countrymen  ;  but  let  me  assure  you  that  they  are  not 
forgotten.  Their  contributions  to  science,  their  influence  upon  the  ad 
vancement  of  civilization,  their  representative  character,  are  never  over- 
looked by  educated  men. 

Sometimes,  too,  the  colleges  have  a  reciprocal  action  o^  the  Navy. 
As  I  recall  what  this  academy  has  done  for  science,  you  will  gladly 
remember,  I  am  sure,  that  it  was  a  graduate  of  Columbia,  Alexander 
Hamilton,  who  first  suggested  the  Naval  School ;  a  graduate  of  Har- 
vard, George  Bancroft,  who  decieed  its  existence  by  a  ministerial  act 
which  showed  true  statesmanship ;  a  graduate  of  Yale,  William  Chauve- 
net,  who  shaped  its  scientific  courses;  and  a  graduate  of  Dartmouth, 
James  VV^.  Grimes,  whose  influence  secured  its  restoration  to  this  place, 
when  counter-influences  would  fasten  it  upon  a  distant  shore. 

Once  more,  I  salute  you  in  behalf  of  this  galaxy  of  mothers,  sisters, 
friends — those  bright  particular  stars — who  will  watch  your  course  nu- 
ceasingly  like  the  constellations  of  the  heavens.     We  hear  it  said  that 
chivalry  went  out  of  modern  society  when  gunpowder  came  in;  but  it 
is  not  so.     With  the  helmet  and  the  coat  of  mail,  the  tournament  aud 
the  duel  are  gone,  let  us  hope,  forever;  but  the  essentials  of  chivalry- 
loyalty,  fidelity,  and  courtesy,  the  defense  of  the  weak,  bravery  betore 
danger,  the  homage  of  the  pure  and  gentle,  and  the  maintenance  of 
personal  honor — these  principles  still  rule  in  our  service.     These  fair 
faces,  watching  your  naval  jousts,  as  the  tournaments  were  watched  of 
old,  rejoice  as  you  win  the  sword  and  epaulets,  and  bid  you  be  true 
chevaliers,  more  knightly,  because  more  enlightened,  than  those  whose 
exploits  are  recorded  by  the  ancient  chroniclers.    They  give  you  the 
greetings  which  belong  to  knights  on  the  eve  of  battle  and  in  the  bout 
of  yictory,  **  Be  faithiul,  bold,  aud  fortunate." 
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Here  my  mess<a<rc  is  closed  and  my  speech  might  be  concliided,  but 
other  thoughts  ask  utterauco  amid  all  the  associations  of  this  i^lace 
before  we  part. 

I  shall  not,  thougU  tl5«ceuteDuial  year  sug;!^ests  it,  attempt  to  review 
the  naval  history  of  this  country.  Were  I  to  name  all  the  heroes  from 
PaalJones  to  Du  Pont  and  Farragiit,  and  all  the  cruises  from  that  of 
the  Alfred  to  that  of  the  Franklin,  the  list  would  exceed  that  of  the 
famous  catalogue  of  ships  and  captains  which  Homer  has  handed  down 
to  us.  Brave  achievements  and  brave  men  are  not  forgotten  by  the 
I  yonngin  the  romantic  period  of  their  lives.  A  very  slight  inspection  of 
I     yonder  library  shows  the  well-worn  pages  of  naval  biography. 

Bat  I  cannot  forget  that  you  begin  your  careers,  young  men,  in  the 
time  of  i>eace  ;  our  last  danger  of  collision  with  a  naval  [)ower  having 
been  averted  by  the  principle  of  arbitration  successfull}'  maintained  by 
a  President  whose  fame  was  won  in  war. 

Now  peace,  as  well  as  war,  breeds  heroCvS.  You  need  only  glance  at 
the  monuments  on  these  walls  to  observe  that  danger  is  always  hover- 
iag  near  the  sailor.  Were  these  tablets  chosen  for  the  purpose,  they 
could  not  be  more  typical : — there,  the  fierceness  of  the  elements  is 
commemorated  ;  there,  the  treachery  of  the  savage  ;  there,  the  pirate's 
deadly  blow  •  and  on  them  all  the  bravery  of  those  who  were  lately 
here.  I  confess  that  the  heroism  (recorded  on  yonder  slab)  of  Talbot 
and  his  party  who  for  titteen  hundred  miles  were  in  combat  with  the 
eieinents  that  they  might  bring  relief  to  their  comrades,  and  who  died 
as  they  reached  the  shore,  seems  to  me  as  worthy  of  epitaph  and  song 
as  any  battle  action.  The  surgeon,  the  captain,  or  the  chaplain,  who 
faces  ^rim  pestilence  and  contagion  for  weeks  and  months,  that  he  may 
relieve  his  ship-mates,  is  as  worthy  of  tribute  as  he  who  directs  the  guns 
and  wins  the  battle. 

Cowards  die  many  times  before  their  deaths, 
The  valiant  never  taste  of  death  but  once. 

Bat  the  battle  is  not  always  with  the  elements,  nor  with  the  enemy, 
nor  with  disease.    There  are  daily  foes  to  be  met,  more  treacherous, 
I    more  deadly,  more  persistent.    The  chief  of  these  is  idleness,  which 
;     brings  in  its  train  a  host  of  imps.    It  is  easily  routed  by  a  love  of 
I    knowledge.     I  know  very  well  that  life  at  sea  is  full  of  interruptions,  as 
it  is  of  danger,  but  science  and  literature  abound  in  illustrations  of  vic- 
tories against  such  obstacles ;  and  the  service  is  now  so  ordered,  with 
it«  repeated  and  careful  examinations,  that  the  oflQcer  does  not  fulfill 
bis  round  of  duties  unless  he  prosecutes  iu  some  form  or  other  the 
studies  here  begun. 

It  is  a  satisfaction  to  hear  from  those  who  are  in  positions  of  rank 
and  authority  in  the  Navy  Department  that  there  is  always  a  de- 
mand for  specialists;  so  that  no  young  officer  who  feels  a  special  draw- 
ing: toward  some  branch  of  the  service  need  fear  that  his  talents  aud 
attainments  will  be  overlooked.  There  are,  as  it  were,  graduate  places 
open  to  those  who  have  left  this  institution,  iu  the  Torpedo  school,  the 
Hydrographic  Office,  the  Academy  instructorships,the  Observatory,  the 
^'aatical  Almanac  Office,  in  all  of  which  positions  the  training  of  a  cadet 
fflay  be  carricKl  forward  to  higher  perfection. 

If  we  look  for  the  earliest  entrance  of  the  American  Navy  upon  a 

foreign  sea,  we  shall  discover  that  a  hundred  years  ago  a  brig  of  sixteen 

^08,   named  the  Kei)risal,  set  sail  from  Delaware  Bay  for  a  port  in 

France.     It  carried,  as  a  passenger,  a  gentleman  of  seventy  years  of 

ige,  said,  by  a  French  contemporary  historian,  to  jom  ^^  \\\e^  %\At\X»  ol 
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Socrates  to  the  demeanor  of  PliociaD,"  and  with  him  were  two  grsii 
sons,  seven  and  seventeen  years  of  age,  doubtless  the  earliest  cadets* 
the  Navy.  Delayed  by  contrary  winds,  chased  by  the  British  crniser 
capturing  two  prizes,  the  ship  completed  her  voyage  in  somewhat  moi 
than  a  month,  not  a  day  of  which  was  passed  by  the  venerable  passei 
ger  without  some  scientific  observations,  in  the  face  of  all  theuntime); 
interruptions.  This  philosopher  was  Benjamin  Franklin  ;  and  his  re 
searches  respecting  the  temperature  of  the  ocean  laid  the  foundation  o 
our  exact  notions  of  the  Gulf  Stream,  and  of  the  modem  investigatiooi 
by  which  the  Tuscarora  and  the  Challenger  are  throwing  light  upon  thi 
distribution  of  marine  life.  So,  my  friends,  our  Navy  in  its  first  trans 
atlantic  voyage  was  the  ally  of  science ;  so  it  is  now ;  so  may  it  ever  be 
Fitly  is  the  name  of  Benjamin  Franklin  borne  on  the  flag-ship  of  on 
European  squadron,  commanded  by  the  admiral  under  whose  snperiD 
tendence  this  graduating  class  began  their  studies  here. 

We  cannot  rejoice  too  much  in  the  union  of  navigation  and  scieno 
thus  auspiciously  inaugurated  in  the  earliest  oceanic  voyage  of  on 
Navy,  nor  be  too  familiar  with  the  obligations  which  we  owe  to  a  cen 
tury  of  oflBcers,  not  only  for  what  they  have  won  and  defended  by  thei 
bravery,  but  for  what  they  have  by  their  science  observed,  recorded,  \i 
terpreted,  and  promoted.  i 

Consider  for  a  moment  the  peaceful  scope  of  the  naval  service. 

For  example,  we  approach  the  Atlantic  seaboard  in  fog  or  storm,  sar 
of  our  nearness  to  the  land  by  observations  of  the  Gulf  Stream,  whic 
Franklin  instituted,  and  which  his  descendant,  the  head  of  the  Coas 
Survey,  has  elaborated  and  reduced  to  scientific  laws ;  then  we  prais 
the  Coast  Survey  as  a  branch  of  the  civil  service,  and  we  praise  it  righ 
ly ;  but  we  remember  that  scores  of  naval  officers  have  been  attached! 
its  stalf.  We  speak  of  the  Astronomical  Observatory  at  Washingto 
as  a  national  fouudation,  and  so  it  is ;  but  the  astronomers  who  use  tht 
majestic  lens,  and  interpret  to  us  its  accurate  revelations,  are  professoi 
in  the  Navy,  under  the  superintendence  of  an  admiral  distinguishe 
alike  in  peace  and  war.  We  cross  the  broad  Pacific,  guided  by  the  stai 
in  their  courses,  grateful  for  the  ephemeris  which  is  calculated  by  a 
officer  of  the  Navy.  When  we  send  a  message  by  cable  to  our  ant 
podes,  we  owe  our  thanks  to  the  young  lieutenant  whose  ingenious  ii 
vention  made  the  deep-sea  soundings  so  trustworthy,  and  his  conteo 
porary  in  the  service,  who  surveyed  the  submarine  plateau  from  Ne^ 
foundland  to  Ireland.  As  we  ascend  the  Chesapeake  at  nighty  guide 
by  the  colored  lights  which  crown  the  headlands  with  a  coronet  of  erne 
aids  and  rubies,  we  are  conscious  of  our  obligations  to  the  Light-Honi 
Board,  of  which  the  naval  officers  are  such  efficient  members.  ^ 
study  the  chief  hand-book  of  American  geology,  and  it  reminds  us  tbi 
its  author,  Dana,  was  a  professor  of  mathematics  in  the  Navy,  and  ws 
the  companion  of  Wilkes  in  his  voyage  around  the  globe  more  tba 
thirty  years  ago,  as  ten  years  previous  Darwin  had  been  the  scientifi 
companion  of  Fitz  Roy  in  the  Beagle.  We  admire  the  bronzes  and  th 
lacquered  ware  which  Japan  sends  to  the  Centennial;  we  see  her  infli 
ences  reflected  in  European  art,  and  in  our  own  domestic  decoration! 
and  we  involuntarily  think  of  the  naval  expedition  by  whose  wise  con 
ciliation  the  island  Empire  of  the  Sun  was  opened  to  the  West. 

Eecall  the  chieftains  in  these  and  kindred  enterprises. 

Now  it  is  Wilkes,  leading  an  exploring  expedition  around  the  glob€ 

and  adding  tothe  science  of  the  world  the  researches  of  Dana  and  bi 

colleagues ;  now  it  is  Porter,  representing  his  country  as  their  ministe 

resident  in  Constantinople',  iio\^  \t  is  Perry,  carrying  the  good  willo 
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merica  to  the  distant  island  of  Japan ;  now  it  is  Maury,  studying  the 
^•books  of  every  ship  and  sea,  that  he  may  deduce  the  laws  of  winds 
id  currents ;  now  it  is  a  young  lieutenant,  De  Haven,  seeking  to  relieve 
e  Franklin  party  in  the  Arctic  Seas,  or  the  young  surgeon  Kane,  car- 
ing the  flag  to  the  remotest  seas  of  the  north ;  now  it  is  Foote,  sup- 
essing  the  slave-trade  upon  the  coast  of  Africa;  now  it  is  Lynch, 
iploring  the  Dead  Sea  and  the  Jordan ;  now  Brooke,  devising  an 
)paratus  for  deep-sea  sounding  not  yet  superseded ;  now  it  is  Berry- 
an,  discovering  the  telegraphic  plateau  ;  now  it  is  Herndon  and  Page, 
>euing  the  rivers  of  South  America  ;  now  Selfridge,  Schufeldt,  and 
uU,  surveying  the  routes  of  an  interoceanic  canal ;  now  it  is  Hubbard, 
atching  the  stars  by  night  and  visiting  the  hospital  by  day,  till  his  life 
(exhausted  by  this  double  strain  ;  now  it  is  Belknap,  sending  his  piano- 
rires  to  the  bottom  of  the  Pacific,  discovering  the  submarine  peaks  and 
ilaiiis,  and  mapping  lands  never  seen  by  mortal  eye — a  veritable  Oolum- 
)as  of  the  deepest  sea-soundings ;  now  it  is  a  corps  of  engineers,  study- 
ng  the  laws  of  heat  and  steam ;  now  an  ordnance  corps,  measuring  the 
force  and  velocity  of  projectiles ;  now  a  chrouometric  party  in  the  West 
Indies ;  and  now  a  staff  of  astronomers,  ranking  with  the  greatest  men 
of  their  times,  observing  in  Washington  the  movements  of  the  stars,  or 
traversing  sea  and  land  for  observations  of  an  eclipse  or  transit. 

YoQDg  gentlemen  of  the  graduating  class,  in  such  a  noble  lineage  as 
the  American  Navy  you  are  now  enrolled.  It  was  not  your  birthright, 
nor  have  you  won  your  rank  by  favoritism  or  purchase.  Talent  intro- 
duced you;  obedience  and  industry  promoted  you.  The  severe  disci- 
pline to  which  as  cadets  you  have  been  subjected  is  intended  to  secure 
"the  sorvival  of  the  fittest;''  so  that  we  may  indeed  congratulate  the 
chosen  few  who  have  completed  this  course. 

Now  comes  the  voyage  and  the  battle:  "Acquit  you  like  men;  be 
strong.''  Remember  wherever  you  go  that  the  Navy  blue  represents 
the  United  States  of  America.  You  will  carry  the  flag  to  the  most 
distant  sea- ports;  you. will  wear  your  swords  among  the  brave  and  cul- 
tivated of  every  nation  ;  you  will  bear  the  torch  of  science  to  regions 
unexplored ;  you  will  maintain  our  escutcheon  firm  and  bright  in  every 
qoarter  of  the  globe ;  but  be  mindful  always  that  the  Navy,  more  than 
any  other  organized  corps,  exhibits  to  the  world  the  manners,  the  mor- 
al^ the  learning,  the  wisdom,  and  the  courage  of  this  country.  You 
assume  great  responsibility,  but,  like  those  who  have  gone  before  you, 
you  will  bear  it  well. 

*•  No  man  here 
O  Thoa«,  seems  blame- worthy ;  for  they  all 
Are  skilled  in  war ;  nor  does  unmanly  fear 
Hold  any  back  ;  nor  from  the  difficult  strife 
Doth  sloth  detain  one  warrior." 

You  leave  your  homes  to  form  a  home  on  shipboard,  there,  as  you 
rise  in  command,  to  oversee  the  health,  the  occupations,  and  the  welfare 
of  large  bodies  of  men ;  you  leave  your  native  land  to  carry  its  arms 
and  its  insignia  to  other  shores,  that  every  wanderer,  the  merchant  or 
the  missionary,  the  sailor  or  the  traveler,  when  he  sees  the  flag,  may 
feel  protected  beneath  its  folds,  his  heart  beating  quick  and  his  eye 
Dioisteiiing  when  he  thinks  of  the  home  and  the  Union  its  colors  repre- 
sent 

As  I  began  with  a  triple  message,  I  would  offer  you,  in  conclusion,  a 
friple  garland.  Here  are  laurels  from  the  board  of  visitors,  represent- 
ing lor  a  moment  the  citizens  of  this  land.  Here  are  olive-leaves,  sacred 
to  Minerva,  the  symbols  of  learning  and  industry;  accept  them  as  the 
^tena  of  fraternity  from  other  colleges  and  seats  o£  \eatu\T\g.    KvA 
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here,  most  precious  of  all,  are  tbe  ivy  leaves  of  friendship,  interspersed 
with  tbe  forfret-me  not  of  affection,  which  these  ofiScers,  these  relations, 
and  these  friends — fair  women  and  brave  men — have  woven  for  yon. 
With  these  triple  wreaths  begin  your  voyages,  and  the  blessings  of 
Heaven  attend  you.    Farewell. 


cruise  of  the  constellation. 

United  States  Naval  Academy, 

Annapolis^  M(Ly  September  27,  187G. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  practice 
cruise  of  the  Constellation,  under  my  command,  during  the  past  sum- 
mer. 

On  the  21st  of  June,  47  cadet-midshipmen  of  the  first  class,  1  of  tbe 
second  class,  and  57  of  the  third  class  embarked  at  this  place. 

The  following  oflicers  were  detailed  for  duty  on  board,  viz : 

Lieutenant-Commander  Silas  W.  Terry,  executive  officer. 

Lieutenant-Commander  B.  H.  McCalla,  navigator. 

Lieutenant  James  H.  Dayton,  watch-otlieer. 

Lieutenant  Harry  Knox,  watch-officer. 

Lieutenant  C.  P.  Perkins,  instructor  in  navigation. 

Lieutenant  William  P.  Potter,  watch-officer. 

Ensign  W.  U.  H.  Sutherland,  watch-offioer. 

Ensign  J.  M.  Roper,  watch-officer. 

Ensign  A.  M.  Knight,  watch-officer. 

Paymaster,  W.  Goldsborough. 

Surgeon,  H.  N.  Beaumont. 

Assistant  surgeon,  D.  N.  Bertolette. 

Boatswain,  Andrew  Milne. 

Gunner,  Robert  Summers. 

Clerk  to  commandant  of  cadets,  C.  M.  McLeod. 

Paymaster's  clerk,  James  ^Lacgregor. 

Mr.  Rowland  Gardner,  of  Nantucket,  was  emplo^'ed  as  coast-pilot. 

On  June  26,  we  got  underway  and  started  down  the  bay,  towed  from 
time  to  time  by  the  United  States  steamer  Mayflower  to  expedite  out 
passage  to  the  capes.  On  the  28th  of  the  same  month  we  were  clear 
of  the  Chesapeake,  and  bound  to  New  York,  where  we  arrived  July  !• 
At  that  port  the  cadets  were  granted  leave  to  visit  the  Centennial,  and 
the  ship  took  in  stores  and  ammunition  for  the  cruise. 

July  8,  we  got  under  way  for  New  Bedford,  where  we  anchored  oa 
the  loth  of  the  same  month.  From  that  date  until  your  arrival,  on  Au- 
gust 21,  the  regular  exercises  of  the  cruise  were  conducted  in  Buz- 
zard's Bay.  A  brief  visit  of  one  day  at  Vineyard  Haven,  and  of  three 
or  four  at  Newport,  made  the  only  break  until  our  return  to  the  capes 
of  Virginia,  Septembers. 

The  cadet-midshipmen  were  disembarked  at  the  academy,  September 
18. 

They  were,  throughout  the  cruise,  stationed  and  alternated  in  their 
stations  in  the  same  manner  as  during  the  preceding  summer,  and  as 
exhibited  in  my  report  of  last  year.  The  system  of  instruction  was  simi- 
lar, and  was  conducted  b^-  the  watch-officers,  supervised  by  the  executive 
officer  and  myself. 

Notwithstanding  the  visit  to  New  York,  which  caused  our  arrival  ii^ 
Buzzard's  Bay  to  be  somewhat  later  than  the  year  before,  the  remarka* 
We  prevalence  of  suitable  weaWiet  iot  ov\y  work  enabled  us  to  accomplislJ 
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more  than  then,  and  confirmed,  in  my  mind,  the  eminent  advantages 
possessed  by  that  cruising-ground  over  all  other  available  ones  with 
which  I  am  acquainted. 

The  first  class  of  forty-seven  fbeinbers,  in  charge  of  the  deck,  per- 
formed 384  maneuvers,  comprising  tackiug,  wearing,  box-hauling,  chap- 
peling,  getting  under  wa^^,  and  anchoring,  an  increase  over  work  of  last 
year  of  more  than  100  maneuvers. 

The  amount  of  instruction  in  navigation,  too,  was  quite  equal  to  that 
of  the  preceding  year,  and  embraced  middle-latitude  sailing;  Merca- 
tor'ssailiug;  course,  distance, current;  longitude  by  tiuie-sight,  v^»  ;  lon- 
gitude by  time-sights,  D  ;  latitude  by  meridian  altitudes  of  0  and  D ; 
latitude  by  circum-meridian  altitudes ;  latitude  by  altitudes  near  noon 
and  by  Sumner's  method  ;  times  of  high  water,  Sumner's  method ;  times 
of  sunset  and  sunrise;  amplitudes,  azimuths;  latitude  by  Chauvenet's 
method ;  variation  and  deviation  of  compass ;  construction  of  Mercator's 
eliart ;  chart  of  Buzzard's  Bay  ;  coast  chart  from  Buzzard's  Bay  to  Cape 
Hatteras;  rules  in  regard  to  buoys,  entering  harbor ;  cross- bearings  for 
plotiiog  position  of  ship;   chronometer  comparisons  and  interpolations 
for  time;   adjustment  of  sextant. 

In  the  third  class,  the  instruction  in  navigation  was  only  extended  to 
SQch  as  volunteered  to  receive  it,  and  but  five  cadets  embraced  the 
opportunity.  They  were  O.  H.  P.  Belmont,  A.  B.  Clements,  E.  E.  Hay- 
den,  R.  H.Miuer,  and  R.  S.  Sloan. 

As  the  cruise  progressed  the  improvement  in  the  whole  bearing  of 
the  gentlemen  of  the  first  class,  while  handling  the  ship  under  sail,  was 
very  marked,  and  was  a  source  of  great  satisfaction  to  me. 

Saturdays  and  Sundays  were  habitually  passed  in  port,  and  the  cadets 
granted  leave  to  visit  the  shore.  Those  who  merited  the  indulgence 
and  desired  to  take  advantage  of  it  were  permitted,  either  from  New 
Bedford  or  Hampton  Roads,  to  visit  their  friends  for  a  week. 

The  general  conduct  of  the  cadets  has  been  good.  Exceptional  cases 
have  been  specially  reported. 

lam  iudebted  to  the  officers  charged  with  instruction  for  their  hearty 
cooperation  in  the  work,  as  well  as  to  all  others  for  a  pleasant  and  suc- 
cessful cruise. 

Accompanying  this  report  I  inclose,  in  duplicate,  the  cruise-standing 
of  the  catdets  of  the  first  and  third  classes,  as  determined  from  the 
marks  of  the  several  officers. 

Very  respectfully,  your  obedient  servant, 

EDWD.  TERRY, 
Commander,  United  States  Xavy,  Commandant  of  Cadets. 

Bear- Admiral  C.  R.  P.  Rodgers, 

Superintendent  Naval  Academy. 


CRUISE  OF  THE  MAYFLOWER. 

U.  S.  Practice  Steamer  Mayflower,  (4th  rate,) 

I^AVAL  Academy,  Annapolis,  Md., 

September  18, 187G. 

Admiral  :  In  obedience  to  your  order,  I  respectfully  submit  the  fol- 
lowing  report  of  the  summer  practice-cruise  of  this  vessel  under  my 
command : 

Oa  June  2 1st,  the  twenty-eight  members  of  the  third  clasps  ol  e.^'^'^V 
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engineers  reported  on  board  for  duty.  They  were  immediately  watcbe  ^ 
quartered,  suitioned,  messed,  and  berthed,  and  their  journals  and  sketc^-^/ 
books  commenced. 

The  plan  of  instruction  adopted  was  that  the  cadets  should  land  ^^ 
the  several  ports  named  in  your  order,  accompanied  by  the  engiueer- 
oflBcers  as  instructors,  the  cadets  on  these  visits  to  take  notes  of  all  that 
was  seen,  and  rough  sketches  of  such  objects  as  directed  by  the  instruct 
ors.    These  notes  and  sketches  were  transferred  from  day  to  day  to 
their  journals  and  sketch-books.   Besides  this,  they  have  been  instructal 
in  the  management  and  working  of  the  machinery  of  this  vessel,  at  all 
times  under  the  immediate  charge  of  one  or  both  instructors. 

Being  in  all  respects  ready  for  sea,  we  sailed  June  2Gth,  in  company 
with  the  i)ractice-ship  Constellation.  After  having  accompanied  her  to 
sea,  we  proceeded  to  the  navy-yard,  ^Norfolk,  Va.,  arriving  Jane  28. 
Here  the  cadets  inspected  the  machine  and  boiler  shops,  foundery,  dry- 
dock,  pumpingengines,  and  the  machinery  of  the  United  States  steam- 
ship Alliance  and  Coast-Survey  steamer  Bache.  Sailed  from  Norfolk, 
"Va.,  July  1,  arriving  at  the  navy-yard,  League  Island,  Pa.,  the  follow- 
ing day. 

The  cadets  visited  this  yard,  examining  the  drawing  of  the  proposed 
building- plans  for  the  foundations,  also  inspected  the  sectional  floating- 
dock  and  the  iron-plating  shop.    July  3  we  left  tbe   navy-yard  and 
anchored  off  Philadelphia,  Pa.    Our  visit  to  this  port  at  this  time  was 
particularly  intended  to  be  made  as  instructive  as  possible  to  the  cadets, 
owing  to  the  Centennial  Exhibition  containing  so  great  a  collection  of 
machinery  from  all  parts  of  the  world,  and  other  objects  of  interest  to 
engineering  oflQcers.    The  cadets  were  here  divided  into  two  watches, 
these  watches  visiting  the  Centennial  Exhibition  on  alternate  days,  the 
watch  remaining  on  board  employed  in  writinguptheir journalsand  mak- 
ing the  smooth  sketches  in  their  sketch-books  of  the  day  before.   These 
visits  continued  for  twelve  days.    During  that  time  the  most  important 
part  of  the  machinery-exhibit  was  examined  by  and  explained  to  the 
cadets,and  numbersof  interesting  and  instructive  sketches  taken.    They 
particularly  examined  the  large  shaft,  with  crank  and  couplings,  forged 
from  a  solid  block  of  crucible  cast  steel  from  the  cast  steel  manufactory 
of  Fred.  Krupp,  near  Bssen,Germany  ;  large  steel  plates  with  flanges  for 
boiler-fronts ;  the  exhibit  of  large  tools  from  William  Sellers  &  Co.,  of 
Philadelphia,  Pa.,  and  from  Whiting  &  Co.,  of  Hartford,  Conn.;  rotary 
puddling-fumace  from  Sellers  &  Co.,  Philadelphia ;  the  large  Corliss 
engine,  and  a  large  gear-cutting  machine  from  the  Corliss  Steam-Engine 
Company,  of  Providence,  R.  I.,  being  the  one  used  in  cutting  the  teeth 
of  the  large  wheel  of  the  great  exhibition  engine ;  a  model  of  a  circular 
iron-clad,  from  Kussia ;  an  exhibit  from  the  Imperial  Technical  School       | 
of  Moscow,  principally  intended  for  the  education  of  mechanical  con-       j 
structors  and  engineers,  and  technical  engineers,  showing  by  tools  and       * 
models  the  course  of  practical  instruction ;  a  large  collection  of  safety-       [ 
boilers,  some  injectors  and  turbines ;  the  exhibit  of  J.  A.  JRoebling's       : 
Sons,  of  Trenton,  N.  J.,  of  iron  and  steel  wire  rope ;  the  Westinghonse      if 
air-brake,  and  manner  of  operating  it;  a  variety  of  rotary  and  centrif*       j 
ugal  pumps,  piston  and  plunge  pumps ;  a  large  variety  of  blowers  for 
furnace-blasts  and  ventilation ;  and  a  great  many  other  objects  of  great 
interest  and  value. 

We  next  visited  the  establishments  of  William  Sellers  &  Co.,  Beroent 
&  Sons,  W.  Cramp  &  Sons,  J.  P.  Morris  &  Co.,  and  Neafie  &  Levy,  all  oi 
Philadelphia,  where  the  cadets  witnessed  the  manner  of  mannfact^iriDg 
tbe  large  tools,  engines,  boilers,  and  the  construction  of  iron  ships, 
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Having  devoted  as  much  time  to  Philadelphia  as  possible,  we  sailed 
ily  23,  arriving  at  Chester,  Pa.,  the  same  day.  Here  the  ship-yard 
id  machine-shops  of  John  Koach  &  Sons  claimed  onr  attention.  Every 
£ility  was  given  the  young  gentlemen  to  examine  the  construction  of 
le  ironclads  Puritan  and  Miantonomoh,  and  an  iron  merchantshii> 
liich  is  being  built  at  this  yard.  The  attention  of  the  cadets  was 
irected  particularly  to  the  plating,  armor-backing,  stern-bearing,  sea- 
alves,  water-tight  compartments,  manner  of  bending  and  arranging 
he  frames,  fastenings,  &c.,  of  these  two  large  iron-clad  vessels.  The 
aachine  and  boiler  shops,  the  mold-loft  and  foundery  were  also  visited. 
jeft  Chester  July  25,  and  anchored  at  Edgemoor  the  same  day.  All 
he  cadets  were  sent  on  shore  with  their  instructors,  and  examined  the 
large  bridge-making  works  of  Sellers  &  Co.  From  here  we  proceeded 
to  Wilmington,  Del.,  arriving  July  26,  and  visited  the  ship-yard  and 
machiDe  shops  of  the  Harlan  Hollingsworth  Company,  plate-rolling  mills 
of  Seidell  &  Hastings,  the  Diamond  State  Iron  Company's  Works,  the 
machiue- works  of  J.  M.  Pool  &  Co.,  machine-shops  of  Pusey,  Jones  & 
Co.,  aud  the  Lobdell  Car-Wheel  Company's  Works. 

At  Wilmington  the  cadets  had  the  opportunity  of  examining  the  con- 
struction of  the  iron-clad  Amphitrite,  construction  of  engines,  boilers,, 
the  manner  of  working  the  rolling-mills,  casting,  and  operating  of  the 
puddling-furnaces.  Left  Wilmington  July  30,  and  arrived  at  the  New 
York  navy -yard  the  next  day.  The  machine  and  boiler  shops,  drawing- 
rooms,  foundery,  dry-dock,  floating  dry-dock,  and  pum ping-engines  were 
examined  and  the  objects  of  interest  explained  to  the  cadets,  and 
sketches  taken.  The  machinery  of  the  torpedo-boats  Alarm  and  Intrepid 
and  that  of  the  Brooklyn  were  examined,  and  a  lecture  on  the  peculiar 
kinds  of  machinery  in  each  carefully  given.  The  iron  and  ship-building 
establishments  of  New  York  and  Brooklyn  were  visited — the  Delemater 
Iron- Works,  Morgan  Iron-Works,  Quintard  Iron- Works,  Continental  Iron- 
Works,  Chrome  Steel- Works,  Benton's  Steam  and  Gas  Pipe  Works,  and 
^'iaga^a  Steam-Pump  Works.  They  also  visited  the  Brooklyn  water- 
works, to  witness  the  working  of  the  large  pumps,  and  Hell  Gate,  to 
examine  the  work  done  there,  and  to  have  explained  the  manner  in 
^hich  it  is  proposed  to  place  the  explosives  for  removing  the  obstruc- 
tions in  the  channel  of  that  place.  They  also  visited  the  New  York 
tower  and  the  Brooklyn  anchorage  of  the  East  River  bridge,  now  un- 
der construction,  and  had  explained  to  them  the  proposed  plans  for  car- 
rying over  the  wires  for  and  the  laying  up  of  the  main  cables,  and  the 
niethod  of  anchoring  these  cables  was  thoroughly  explained.  August 
W,  in  obedience  to  your  order,  I  left  New  York  with  this  vessel  for  New 
Bedford,  Mass.,  arriving  there  the  next  day ;  we  found  the  practice  ship 
Constellation  in  port,  and  the  following  day  we  accompanied  you  in  the 
flagship  Constellation  to  Vineyard  Haven  ;  here  the  cadets  were  givea 
liberty,  and  then,  on  August  22,  we  proceeded  back  to  New  Bedford. 

On  the  next  day  this  vessel  was  inspected  by  yourself,  and  on  the- 
Jext  day  we  sailed  for  Newport,  R.  L,  arriving  the  same  night.  Hero 
|he  cadets  visited  the  torpedo-station,  having  the  several  torpedoes,. 
11268,  magnetic  batteries,  &c.,  explained  to  them,  and  they  also  witnessed 
^e  explosion  of  prepared  charges  of  nitro-glycerine,  and  examined  the- 
^orkingshops  of  the  station.  From  Newport  we  went  to  Providence^ 
^  I.,  leaving  and  arriving  August  28.  The  establishments  of  the 
^rliss  Steam-Engine  Company,  Providence  Steam-Engine  Company, 
American  Screw  Company,  Providence  Tool  Company's  Works,  and  tho 
pumping  engines  at  Providence  Hope  Station  were  inspected  by  the 
^ets,  and  sketches  taken  of  numerous  objects  of  interest..    We  sailed. 
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from  Provideuce  August  31,  arriving  at  New  London,  Conn  ,  tbat  nigh 
here  liberty  was  given,  and  we  sailed  the  next  day  for  Cold  Spring,  ] 
y.,  arriving  there  September  2.  The  West  Point  Foundery  w; 
visited,  where  the  operation  of  converting  the  XI  inch  smooth-bore  gu 
into  VIIE-ineh  rifles  was  carefully  examined  and  sketches  made  of  L 
difi'ereut  stages  of  construction.  Here,  also,  was  seen  machinery  diflf 
ing  from  that  seen  in  the  numerous  shops  inspected  during  the  cnii 
From  Cold  Spring  we  went  to  Newburgh,  N.  Y.,  to  inspect  steam-en^j 
works  of  Stanton  &  Ward  and  William  Wright  &  Co.  The  cadets  \re 
sent  from  here  by  rail  to  the  Greenwood  iron-furnaces,  where  the  inte 
esting  operation  of  roasting  the  iron-ores  and  reducing  them  to  pig-iroj 
was  witnessed;  the  utilization  of  the  slag  by  making  from  it  minera 
wool  was  also  explained.  Leaving  Newburgh  September  7,  we  ar 
rived  at  the  New  York  navy  yard  in  the  evening.  Our  visit  to  the  yard 
was  for  coal  and  other  supplies.  After  receiving  the  necessary  articles 
we  sailed  September  12  for  the  Chesapeake  Bay  and  Annapolis,  arriv- 
ing here  September  15,  where,  by  your  order,  the  cadets  were  landed 
to  resume  their  academic  studies  on  the  morning  of  September  18. 

We  have  been  very  kindly  and  courteously  received  by  the  command 
ants  and  other  officers  of  the  navy-yards,  and  by  the  proprietors  and  em 
ploxes  of  the  numerous  private  ship-yards  and  machine-shops,  and  b] 
the  directors  and  managers  of  the  Centennial  Exhibition.  I  believe  th< 
cruise  has  been  what  you  intended  it  to  be,  of  great  value  to  these  youni 
gentlemen  in  their  future  studies  and  in  their  work  in  the  service, 
am  glad  to  report  that  the  health  of  all  on  board  has  been  excellent 
^nd  the  cadets  have  conducted  themselves  creditably,  both  on  boar 
ship  and  on  shore.  I  cannot  speak  too  highly  of  the  support  I  have  ha^ 
from  the  officers  serving  with  me,  Lieut.  Duncan  Kennedy,  the  e? 
ecutive  officer.  Passed  Assistant  Engineers  W.  L.  Nicoll  and  Davi' 
Jones,  instructors,  and  Passed  Assistant  Surgeon  A.  M.  Moore.  The 
have  been  ready  and  willing  at  all  times,  intelligent  and  zealous  in  th 
discharge  of  their  several  duties,  and  have,  by  their  courteous  and  gei 
tlemanly  conduct,  added  much  to  the  comfort  and  pleasure  of  all  o 
board.  1  inclose  the  report  of  the  professional  ai)titude  and  attentio 
to  duty  of  each  cadet  on  board. 

I  am,  sir,  verv  respectfullv,  vour  obedient  servant, 

H.  L.  HOWISON, 
Comma7ida'j  Cominanding, 

Kear-Admiral  C.  E.  P.  Podgers,  U.  S.  N., 

iStq)€rint€nd€7it  United  States  Naval  Academy,  Annapolis^  Marylaih 


No.  3.— BUREAU  OF  YARDS  AND  DOCKS. 

Bureau  of  Y^ards  and  Docks, 

Navy  Departivient, 
Washington  J  D.  C,  November  3,  1876. 

Sib  :  I  have  the  honor  to  submit  the  annual  report  of  expenditur 
at  the  several  navy -yards  and  stations  under  cognizance  of  this  burea 
during  the  fiscal  year  ending  June  30,  1876.  Also  estimates  for  ii 
provements,  repairs,  general  maintenance,  contingent  and  civil  esta 
lishment  at  the  several  yards  and  stations  during  the  fiscal  year  endi: 
June  30, 1878. 

J  beg  leave  to  call  your  attention  to  the  statements  and  recommenc 
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lioDs  of  my  last  annual  report,  notably  to  that  part  of  it  which  recom- 
mends that  the  New  York  navy-yard  be  preserved  in  its  entirety,  and 
to  my  opinion  as  to  the  necessity  of  at  once  commencing. the  building 
of  a  repairing-biisin  at  League  Island. 

No  appropriations  for  the  improvement  of  navy-yards,  with  the  ex- 
ception of  an  insufficient  appropriation  for  the  dry-dock  at  Mare  Island, 
aud  for  improvements  at  League  Island,  have  been  made  for  some 
years,  and  the  amounts  for  preservation  and  repairs  of  the  valuable 
public  buildings  within  the  yards  have  been  steadily  decreasing.  As  a 
legitimate  consequence  of  this  unwise  economy,  the  public  works  in  all 
the  uavy-yards  need  extensive  repairs,  and  the  necessity  for  costly  and 
more  extended  reparations  will  grow  greater  from  year  to  year  unless 
appropriations  adequate  to  the  thorough  repairing  of  workshops,  build- 
ings, wharves,  dry-docks,  walls,  &c.,  be  promptly  made.  I  beg  to 
present  without  comment  a  schedule  of  the  appropriations  under  the 
heads  of  "Maintenance  of  yards  and  docks,"  "Repairs  and  preserva- 
tion," and  "  Contingent"  for  the  past  five*years. 


J/rouh/8  appropriated  for  repairs  and  prescrvatiorif  general  maintenance,  and  contingent. 


Years. 


1*73-74 
Hi-75 

1^6-77 


Repairi  and 
prettervation. 


$815,000  00 
666, 260  00 
5(10.  000  00 
500,000  00 
100,  UOO  00 


n.lir/.te. ;  C.u.loge»t. 


$900,000  00 
860,000  00 
760,000  00 
760,000  00 
440, 000  00 


$40, 000  00 
40,  000  00 
4'),  000  00 
20.000  00 


I  have  the  honor  to  submit  herewith  the  bureau's  estimates  for  im- 
provement and  repairs  for  the  fiscal  year  ending  June  30,  1878. 

In  preparing  the  estimates  I  have  endeavored,  to  the  best  of  my 
jndgment,  to  recommend  such  objects  only  as  I  deem  of  the  first  im- 
porttince  to  the  welfare  of  the  service. 


KITTERY,  ME. 

The  small  amount  allotted  under  appropriation  "  repairs  and  pres- 
ervation" has  been  judiciously  expended,  and  the  most  important  and 
mostly  objects  have  received  especial  attention.  Ship  houses,  built  many, 
years  ago,  are  becoming  weak,  and  high  winds  strain  the  roofs,  break 
^he  slates,  open  joints,  and  expose  the  frames  to  dampness  and  decay. 

The  dock-piers  of  wood,  built  in  1851,  require  extensive  repairs, 
^whine-shops  and  store-houses  have  been  examined,  and  many  impor- 
tant repairs  completed.  Drains  have  been  excavated  through  ledge  to 
^ODvey  water  away  from  machinery  liable  to  be  damaged  in  saw-pits, 
oridges  and  landing-stages  have  been  kept  in  repair  for  present  use. 
■*^he  slating  of  all  the  buildings  has  been  thoroughly  ^examined  and 
^paired.  Many  of  thesQ  repairs  have  been  temporary,  the  sum  allotted 
*^Jiving  been  inadequate  to  make  satisfactory  and  thorough  work. 
^^  There  has  been  expended  at  this  yard  under  the  appropriation 
'repairs  and  preservation,"  during  the  fiscal  jear  ending  June  30, 1876: 

^wmaterials §7,223  82 

*°f  labor 13,322  84 

Making  an  aggregate  of §20,546  66 
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The  amount  expended  under  the  head  of  "  General  mainte- 
nance "  is : 

For  materials $13,407  49 

For  labor 59,548  92 

Making  an  aggregate  of $7*2,9; 

The  amoant  expended  under  the  head  of  "Civil  eHtablishment  "is 5,  OOO 

Making  a  total  expenditare  of 98,50%   c 

The  estimates  submitted  by  the  authorities  at  the  yard  for  the  fisoa/ 
year  ending  June  30,  1878,  are,  for — 

Repairs  and  preservation -^'v*,  750 

General  maintenance 85, 3o0 

Civil  establishment 3,700 

Making  an  aggregate  of 147,600 

The  very  limited  amounts  allotted  to  this  yard  for  repairs  and  pres- 
ervation during  the  last  two  fiscal  years,  although  expended  to  the  best 
possible  advantage,  have  been  quite  insufficient  to  make  all  the  repairs 
actually  needed.  Objects  of  the  first  importance  have  been  attended 
to  as  far  as  the  funds  would  admit,  but  many  of  the  minor  works  have 
necessarily  been  delayed  for  further  appropriations. 

BOSTON,  MASS. 

Ko  appropriation  was  made  for  permanent  improvements  at  this  yard, 
and  the  expenditures  during  the  fiscal  year  ending  June  30, 1876,  were 
confined  to  the  necessary  repairs  of  existing  buildings,  docks,  wharves^ 
roads,  &c.,  and  these  have  received  such  attention  as  the  limited  amoanD 
alotted  would  allow. 

The  amount  expended  under  head  of  "  Repairs  and  preservation  ^  dur^ 
ing  the  fiscal  year  is : 

For  materials $17,716  37 

For  labor 34,112  92 

Making  an  aggregate  of $51,829  2^ 

The  amount  expended  under  the  head  of  "  General  mainte- 
nance "  is : 

For  materials $29,779  60 

For  labor 85,473  23 

Making  an  aggregate  of 115,252  8^ 

The  amoant  expended  under  head  of  *^  Civil  establishment "  is 6, 546  ^ 

Making  a  total  expenditare  of 173,629  OP 

The  estimates  submitted  by  the  authorities  of  the  yard  for  new  iim 
provements,  repairs  and  preservation,  general  maintenance,  and  civfi 
establishment,  are,  for — 

New  improvements $463,106  S 

Repairs  and  preservation 109,000  C— 

General  maintenance 141,550  ^ 

Civil  establishment 8,650  0i 

Making  a  total  of 722,306  S 

There  has  been  no  special  appropriation  for  works  of  improvements 
this  yard  for  several  years  past.  Some  of  the  objects  for  which  esti- 
mates are  submitted  from  the  yard  are  regarded  as  very  necessary  fez 
the  protection  of  the  public  property,  and  as  additions  to  the  facilitlM 
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for  performing  the  current  wort  of  the  service.  Estimates  for  such  as 
are  deemed  of  pressing  necessity  by  the  bureau  are  submitted  in  another 
pai't  of  this  report. 

NEW  LONDON,   CONN. 

At  this  yard  there  has  been  expended  during  the  past  fiscal  year, 
under  appropriation  "navy  yard,  New  Lt)ndon:" 

For  materials $7,315  28 

For  labor 41,681  03 

Makiog  an  a|;gregate  of ^48,996  31 

The  amount  expended  under  head  of  "General  maintenance/'  is 6,720  76 

Making  a  total  expenditure  of 55,717  07 

The  above  amount,  nnder  head  of  "  Naval  station,  New  London,"  was 
expended  in  grading  the  site,  completing  store-house,  and  erecting  tem- 
porary buildings  for  stables,  blacksmith's  shop,  and  extending  watch- 
hoase. 

The  estimates  submitted  by  the  yard  authorities  for  the  year  ending 
June  30, 1878,  are,  for— 

Naval  station,  New  London $457,500 

Repairs  and  preservation 3,469 

tieoeral  maintenance 26,375 

Civil  establishment 7,230 

Making  an  aggregate  of $494, 574 

NEW  YORK,  N.   Y. 

During  the  fiscal  year  ending  June  30, 1876,  there  was  expended  at 
this  yard,  under  appropriation  ''  repairs  and  preservation :" 

For  materials $10,641  60 

For  labor 72,464  66 

Making  an  aggregate  of .^3, 106  26 

Under  the  head  of  "  General  maintenance,"  the  amount  ex- 
pended was — 

for  materials $-23,848  72 

For  labor 112,752  75 


Making  an  aggregate  of 136,601  47 

^  amount  expended  for  civil  establishment  is 7, 576  24 

Being  a  total  expenditure  for  the  year  of 227,283  97 

There  was  no  special  appropriation  for  objects  of  improvement,  and 
the  expenditures  upon  buildings,  docks,  wharves,  &c.,  have  been  con- 
fined to  the  allotment  for  "  repairs  and  preservation.^  These  expend- 
itures have  been  made  judiciously,  and  with  due  regard  to  the  public 
'^terests.  Repairs  have  been  made  where  most  needed,  upon  the  prin- 
cipal buildings,  docks,  wharves,  roads,  and  bridges,  and  a  considerable 
^moant  has  been  expended  in  dredging  and  removing  obstructions  from 
?^he  channels.  The  earth  removed  from  the  channels  has  been  utilized 
^^  fiUing  up  low  places  and  grading  upon  the  flats  near  Washington 
Avenue.    The  buildings  in  the  yard  are  generally  in  fair  condition. 

The  estimates  submitted  by  the  yard  authorities  for  the  fiscal  year 
^Ming  June  30, 1878,  are,  for— 

^«w  works  of  improvement $596,633  27 

jjepairs and  preservation 134,500  00 

J??neral  maintenance 176,350  00 

^'^il establishment 7,800  00 

Making  a  total  of $915,283  27 
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This  important  yard,  located  at  the  great  eonimercial  centei 
country,  possesses  some  advantages  over  all  others,  and  has  ma 
ities  for  the  execution  of  the  public  work;  other  iraproveme 
needed  to  make  the  establishment  complete,  for  some  of  which  t 
authorities  have  submitted  estimates,  and  from  these  the  bun 
selected  such  as  it  deems  of  most  pressing  necessity,  estim; 
which  will  be  found  in  an  another  part  of  this  rei>ort. 

LEAGUE  ISLAND,  PA. 

By  authority  of  an  act  of  Congress  the  old  navy -yard  at  Phila 
was  sold  at  public  auction  on  the  2d  day  of  December,  1873. 
this  sale  arrangements  were  made  for  the  removal  of  all  materials 
and  other  public  property  from  the  old  yard  to  League  Islam 
United  States  steamer  Antietam  was  fitted  up  as  a  store-ship, 
the  property  belonging  to  the  United  States  under  charge  of  the 
of  Equipment  and  Recruiting  was  placed  on  board,  and  the  vej 
towed  to  League  Island,  and  moored  in  the  back  channel,  wl 
now  remains.  A  i)ermanent  store-house  for  Bureau  of  Yards  anc 
having  been  erected  at  the  ivsland,  all  the  materials  and  stores 
ing  to  that  bureau  were  transported  to  League  Islaud,  and  p 
stowed  in  store.  No  buildings  having  been  erected  for  the  rece] 
property  in  charge  of  other  bureaus,  temporary  buildings  were 
constructed  for  the  protection  of  property  in  charge  of  the  Bui 
Construction  and  Repair,  Steam-Engineering,  Ordnance,  Medici 
Surgery,  Navigation,  and  Provisions  and  Clothing.  The  large  qu 
of  materials  and  stores  under  charge  of  these  several  bureaus  v 
moved  as  expeditiously  and  economically  as  posvsible.  The  tv 
houses  were  taken  down,  transported  to  League  Island,  and  ree 
the  Largest  as  a  ship-house  for  building  purposes,  the  other  as  i 
house  for  Bureau  of  Construction  and  Repair. 

Some  other  buildings  were  removed  to  League  Island  and  re-( 
others  were  taken  down  and  the  materials  transported  to  the 
l)rior  to  the  sale  of  the  old  yard.  These  old  materials  will  be  uti 
future  constructions  as  far  as  available. 

The  amounts  expended  at  this  ya  d  during  the  fiscal  year  endii 
June,  1870,  are,  under  head  of  "  Navy-yard,  League  Island:  ^ 

For  materials Sr>l,  .*^S  0"> 

For  labor 125,00*2  45 

Makiug  au  aggregate  of -^1' 

Under  the  head  of  "  Repairs  and  preservation  :" 

For  materials l?^,  942  41 

For  labor 1Hj,Gj;-2  75 

Making  au  aggregate  of 1' 

Under  the  head  of  ''General  maintenance:^ 

For  materials 2*2,577  ^u 

For  labor 52,940  43 

Making  an  aggregate  of. * 

Uuiler  head  ol*' Civil  establishment" 

And  under  the  head  of  "Contingent" 

Making  a  total  of 31 
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The  estimates  submitted  by  the  authorities  of  the  yard  for  the  fiscal 
year  euding  30th  June,  1878,  are — 

For  works  of  improvement ^l ,  7C.0,  800 

For  repairs  aud  preservation tlO,  OOU 

For  general  maintenance G4,  DoO 

For  civil  establisliment 7, 900 

Makintja  total  of 1,593,65a 

The  civil  engiueer  says,  in  submitting  estimates  for  the  large  sums 
of  money  deemed  necessary  during  the  next  fiscal  year  for  the  construc- 
tion of  the  important  woriis  designed  for  the  improvement  of  this  navy- 
yanl,  it  may  be  proper  to  briefly  mention  the  leading  principles  that 
have  governed  in  determining  the  amounts  and  objects  of  the  several  ap- 
propriations recommended. 

The  original  plan,  in  deciding  upon  the  abandonment  of  the  old  Phil- 
adelphia navy-yard  and  the  selection  of  this  island  as  the  site  for 
another  yard,  was  that  here  should  be  erected  a  vast  industrial  estab- 
lishment, designed  upon  the  most  extensive  scale  for  the  construction 
and  fitting  of  vessels  of  war  and  the  manufacture  of  all  the  appliances 
of  naval  warfare. 

This  original  design  was  kept  well  in  view  by  the  board  of  civil  engi- 
neereconvened  in  1873  to  prepare  the  general  plan  for  the  development 
ofa  navy-yard  at  this  x>oint.  The  plan  then  made,  and  according  to 
which  all  permanent  improvements  thus  far  have  been  built,  is  so  ar- 
ranged as  to  admit  of  the  construction  at  first  of  a  very  small  working 
navy  yard,  but  one  yet  capable  of  being  afterward  almost  indefinitely 
extended  without  altering  or  demolishing  the  works  first  built. 

But  few  permanent  improvements  under  this  plan  have  yet  been 
made,  and  the  works  uow^  in  progress  are  largely  of  a  temporary  char- 
acter, intended  to  place  the  yard  as  soon  as  possible  in  working  order, 
or  in  a  condition  to  repair,  and  possibly  to  build,  in  a  small  way,  wooden 
vessels  for  the  !Navy.  These  temporary  preparations  being  well  ad- 
yanced,  attention  should  now  be  given  to  the  development  of  the  orig- 
inal plan  with  as  much  rapidity  as  possible. 
In  carrying  out  this  great  design,  the  few  permanent  buildings  already 
erected  should,  as  soon  as  possible,  be  supplemented  by  other  works 
even  more  expensive  and  difficult  of  construction  and  more  important 
'n  their  uses.  The  first  and  most  important  of  these  undertakings  are 
fhe  Delaware  River  quay- wall,  the  floating-dock  basins,  and  ship-build- 
ing ways.  During  the  past  fiscal  year  plans,  specifications,  and  esti- 
^utes  have  been  prepared  for  the  first  two  of  these  objects. 

The  active  operations  of  the  year  in  the  execution  of  the  various 
Permanent  and  temporary  improvements  already  made,  and  in  the  prep- 
aration of  plans  and  estimates  for  those  improvements,  and  for  others 
now  in  progress,  have  left  but  little  time  for  considering  and  designing 
^orks  for  future  improvements.  In  addition  to  the  plans  named,  how- 
^^"er,  plans  have  been  prepared  for  a  complete  system  of  sewerage  and 
^raiuagefor  the  yard,  and  other  designs  for  various  yard-buildings  are 
^n  progress. 

.  ^rom  these  plans,  and  others  of  a  preliminary  character,  the  forego- 
'"g estimates  have  been  prepared;  the  estimates  include  all  the  workj^ 
^^improvement  that  i)robably  can  be  executed  during  the  fiscal  year 
^'^h  advanta£:e  to  the  interests  of  the  Government. 


Th 


WASHINGTON,  D.   C. 


fhe  law  making  appropriations  for  the  fiscal  year  ending  30th  June, 
^*^,  prohibited  the  expenditure  at  the  Washington  yard  o^  \3lw^  >^Qt- 
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tioD  of  the  amount  appropriated  under  head  of  Eepairs  and  p 
tiofa."  There  was  a  small  balance  of  allotment  for  thepre-io 
which  was  unexpended,  but  some  works  were  in  progress  act 
fuencement  of  the  fiscal  year,  which  were  continued  until  the  rei 
balance  was  exhausted. 

The  amount  expended  under  head  of  "Repairs  and  preservat 
for — 

Materials.... 4 $1,105  89 

Labor (595  86 

Making  an  aggregate  of 

General  luaiuteuaDce,  for  materials 11/297  45 

Labor -.. 52.795  60 

Making  an  aggregate  of 

And  for  civil  establishment 

Being  a  total  expenditare  of 

The  entire  failure  of  an  appropriation  for  repairs  and  preserva 
the  last,  and  the  very  limited  amount  allotted  for  the  present  fisc 
has  compelled  the  postponement  of  many  repairs  to  the  variou 
ings  which  are  absolutely  necessary  for  the  protection  of  th< 
property,  and  consequently  a  larger  sum  will  be  required  for  tl 
fiscal  year. 

The  estimates  submitted  by  the  yard  authorities  are — 

For  repairs  and  preservation 

For  general  maintenance 

For  civil  establishment 

f         Making  a  total  of 

This  yard  is  well  supplied  with  buildings  and  machinery,  and 
is  asked  for  new  improvements  ;  many  of  the  buildings  requin 
and  some  of  them  extensive  repairs,  and  the  amount  .estimate 
lieved  to  be  no  more  than  is  necessary  for  the  proper  protectio 
public  property. 

NORFOLK,  VA. 

There  was  no  appropriation  for  improvements  at  this  yard, 
limited  amount  allotted  under  repairs  and  preservation  has  be< 
ciously  and  economically  expended  in  making  such  repairs  to  tl 
ous  buildings,  docks,  &c.,  as  were  indispensably  necessary. 

The  amount  expended  during  the  fiscal  year  ending  30th  Jun 
under  the  head  of  "  Eepairs  and  preservation,"  is — 

For  materials $21,924  70 

For  labor 35.030  64 

Making  an  aggregate  of ! $■ 

The  amount  expended  under  the  head  of  '*  General  mainte- 
nance ^  is — 

For  materials $18,374  aS 

For  labor 6i),063  26 

Making  an  aggregate  of } 

Under  the  head  of  *'  Civil  establishment  there  was  expended 

Making  a  total  expenditure  cf 1. 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.        65 

The  estimates  submitted  by  the  autborities  of  the  yard  for  the  fiscal 
jear  ending  June  30,  1878,  are,  for — 

Works  of  improvement $341,209  75 

Eepaireand  preservation 111,764  05 

General  maiuieuauce , •      96,786  15 

Civil  establishment 7, 6U0  00 

Making  a  total  of 557,359;»95 

This  is  one  of  the  most  important  navy-yards,  and  but  few  appropria- 
tiousforits  improvement  have  been  mude  for  several  years  past;  the 
objects  for  which  these  estimates  are  submitted  are  airimportant,  and 
their  constractiou  at  an  early  day  is  much  desired,  as  they  will  contrib- 
ute largely  to  the  efficiency  of  the  yard. 

PENSACOLA,  FLA. 

It  became  necessary  during  the  past  year  to  erect  temporary  buildings 
for  hospital  purposes  for  the  accommodation  of  yellow-fever  patients, 
the  old  hospital-buildings  having  been  destroyed  during  the  war.  Some 
temporary  buildings  in  the  yard  were  used  for  yellow-fever  patients  in 
1811,  and  in  consequence  of  their  proximity  to  the  quarters  several  val- 
nable  officers  and  men  fell  victims  to  the  disease.  These  buildings  were 
therefore  destroyed  and  new  buildings  were  erected  outside  of  and  re- 
mote from  the  yard.  No  other  new  works  have  been  constructed  during 
the  past  fiscal  year. 

The  amount  expended  under  the  head  of  ^'Repairs  and  preservation  " 

is- 

Formaterials $11,907  51 

forlabor 32,512  72 

Making  an  aggregate  of $44,420  23 

JJnder  the  head  of  "General  maintenance"  is — 

Fwmaterials 18,310  05 

F«  labor 46,681  50 

Making  an  aggregate  of 64,991  55 

^cew  hospital  baildings  were  built  under  contract  and  charged  to  con- 

tiDRent,  and  co«t 18,872  00 

^UDt  expended  ander  civil  establishment 2,001  00 

Making  a  total  expenditure  of.. 130/J84  78 

Estimates  are  submitted  by  the  authorities  of  the  yard  for  the  fiscal 
year  ending  June  30,  1878: 

For  works  of  improvement $81,440  10 

Forrepaire  and  preservation 98,445  91 

For  general  maintenance 77,503  36 

Forcivil  establishment 8,500  00 

Making  a  total  of 265,889  37 

If  this  yard  is  to  be  kept  in  active  operation,  the  objects  estimated  for 
jrevery  desirable  and  necessary;  but  if  not,  they  may  be  deferred  for 
"iture  consideration. 

MABE  ISLAND,   GAL. 

''We  has  been  expended  at  this  yard  during  the  fiscal  year  ending 
Jine  30, 187(5,  for  objects  of  improvement : 

Jwmaterials $101,282  05 


For  labor 


71,794  29 


^king  an  aggregate  of $173  076  34 
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Under  the  head  of  "Kepairs  and  preservation'^  there  has 
been  expended — 

For  materials $15,362  56 

For  labor 50,4^6  68 

Making  an  aggregate  of $65,849  24 

Under  the  head  of  "General  maintenance:" 

FormateriaU 24,367  70 

For  labor 80,481  94 

Making  an  aggregate  of 104,849  64 

Under  the  head  of  *^  Contingent  there  baA  been  expended 18,411  57 

Under  the  head  of  "Civil  establishment '", 6,245  93 

Making  in  an  a  total  of 368,432  72 

The  only  works  of  improvement  which  have  been  in  progress  daring 
the  year  are  the  excavated  stone  dry-dock  and  the  iron-plating  shop.  The 
comparatively  small  amount  appropriated  for  these  important  works  has 
been  entirely  insufficient  to  enable  the  bnrean  to  make  much  progress 
toward  their  completion,  almost  the  whole  of  the  appropriation  having 
been  expended  within  the  first  six  months  of  the  fiscal  ye  ir,  and  the 
necessary  suspension  of  work  on  the  dry -dock  is  greatly  to  be  regretted, 
and  will  cause  delay  in  its  completion  and  additional  cost  in  the  cod- 
strnction. 

Estimates  have  been  submitted  by  the  authorities  of  the  yard  for  the 
fiscal  year  ending  June  30, 1878,  for — 

Works  of  improyement $1,647,0%  61 

Repairs  and  preservation 159,000  00 

General  roaintenanoe «« 116,560  09 

Civil  establishment 9,200  00 

Making  a  total  of 1,931,845  61 

SACKETT^B  HABBOB,  N.  Y. 

The  ex]>enditnres  of  this  station  daring  the  fiscal  year  ending  ^th 
June,  1876,  were  for  the  proper  preservation  of  the  public  property,  and 
amounted  to  $913.77. 

Some  of  the  wharves  and  buildings  having  been  recently  damaged  by 
a  severe  storm,  the  sum  of  $2,000  is  required  for  the  necessary  repairs. 

KBT  TfEST,  FLA. 

At  this  station  necessary  repairs  have  been  made  to  tbe  wharves  and 
buildings,  and  the  amount  expended  during  the  fiscal  year  ending  30th 
June,  1876,  is : 

^or  repairs  and  preservation $3,7S0  09 

For  general  maintenanoe 2,336  04 

Making  an  aggregate  of 6,056  04 

Estimates  have  been  received  from  the  authorities  at  the  station  for 
the  fiscal  year  ending  30th  June,  1878 : 

For  repairs  and  preservation $18,639  3^ 

For  general  maintenance 8, 105  0(? 

Making  a  total  of 26,744  3(^ 
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NAVAL  ASYLUM. 

3  were,  on  the  1st  July,  187o,  127  persons,  inclnding  oflBcera  and 

nts,  borne  on  the  rolls  of  the  asylum.     During:  the  year  24  bene- 

have  been  admitted,  13  have  died,  3  were  dismissed,  5  left  at 

m  request,  and  2  were  sent  to  the  Government  Hospital  for  the 

\g  the  past  fiscal  year  proper  care  and  attention  have  been  de- 
)  the  comfort  and  welfare  of  the  beneficiaries,  and  as  a  general 
y  conduct  themselves  with  propriety,  and  appear  contended  and 
for  the  provisions  made  by  the  Government  for  their  support, 
of  insubordination  occur  occasionally,  but  these  are  suppressed 
id  enforcement  of  the  regulations  of  the  institution. 

xpenses  of  the  iustitutiou  during  the  past  year  are : 

stence $19,474  64 

ing,  tobacco,  &c 13, 139  47 

danta 7,617  05 

)11aneoii8  items 7, 151  48 

re 4,685  64 

of  grounds 854  00 

^expeDdltnre 52,922  28 

lates  have  been  submitted  by  the  governor  of  the  institution  for 
)ort  during  the  fiscal  year  ending  June  30,  1878,  amounting  to 


fport  of  expenditures  at  navff  yards,  stations^  and  Naval  Asylum  for  fiscal  year  end- 
ing June  30,  1876. 


■nditatloni. 


N.H 


1,  Conn 
».Y... 

Id 

,D.  C. 


'U... 

Cal. 

irbor. 


im 


5 

a 

« 

a 

9 
> 

a 


$48. 996  31 


176, 881  40 


173, 076  34 


Approprlationg. 


52.923  28 


451, 876  33 


-a 

a 

Of 


$20. 546  66 
51,829  29 


83,106  26 
115,625  16 
1,801  75 
56. 955  :t4 
44.  420  23 
65, 849  24 


3.720  00 


443. 853  93 


B 


S 


I" 

a 

o 


$72,956  41 

115.252  83 

6,720  76 

136, 601  47 

75, 517  69 

64,093  25 

87,438  14 

64,991  55 

104, 849  64 

913  77 

2,336  04 


731,671  55 


a 
« 

a 

C8 


o 


$5,000  93 
6, 546  90 


7.  576  24 
5. 245  46 
4,654  31 
5.051  00 
9.001  00 
6,245  93 


42,321  77 


a 

s> 

a 

•s 
a 

o 

o 


$5,234  40 


18. 872  00 
18, 4U  57 


42,517  97 


o 


$98,504  00 

173. 629  02 

55.717  07 

227.283  97 
378.504  11 

70. 549  31 
149, 444  48 

130.284  78 
368,439  7t 

913  77 

6.066  04 

59,928  28 


1.719,941  55 
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No.  4. — Estimalea  received  from  nary  yards,  stations,  and  Naval  Asylum  for  fiscal  year^ 

June  30,  1878. 


Yardi  and  ittatk>ni. 


A  ppropriatioDA. 


Tiird  Improre- 
mentit. 


Repairs  and 
preitervatiou. 


Portsmouth,  N.  H 

Boston,  Mans 

Mew  London.  Conn  .... 

New  York,  N.  Y  

Ijoagae  iMland.  Pa 

WaHhington,  D.  C 

Norfolk,  Va 

Pensacola,  Kla 

Hare  Island,  Cal 

Sackett'tt  Harbor,  N.  Y. 

Key  West,  Fla 

Naval  Asylum,  Fa 


Total. 


1463.106  55 
457. 5<K)  00 

596.  eaj  27 

1, 760, 800  00 


341.209  75 

81.440  10 

I,  &17. 085  61 


80,335  00 


$58,750  00 

lli9,(XK)  00 

3.  4fi9  HO 

134,  500  00 

60,  (XX)  00 

53. 475  00 
111.764  05 

98.  445  91 

159.  IKX)  00 

a.  000  00 

18,639  30 


5.4128.110  28         809.043  26 


General  laain-  Ciril  eotab- 
tenance.  lishment. 


To 


$85,350  00 

MLSS-i  00 
2rt.  375  00 

176,  .3.10  00 
64.  i*bO  00 
75.  i-OO  00 
96.78^  15 
n.Miri  :i6 

1 16, 560  00 


8.105  UO 


$3,700 
8.650 

7.  2:J0 
7,800 
7,90«) 
3.700 
7.6011 

8.  5«>0 
9,200 


00 
00 
00 
00 
00 
00 
00 
00 

00 


$147 
7« 
494 
9(5 

1,893 
13'.2 
55: 
2«3 

1,931 


868, 529  51  i     64, 280  00 


81 


7,ies 


No.  5. — DetaiUd  estimatesj  from  navy  yards  and  atationSyfor  repairs  and  preservation , 

fiscal  year  ending  June  30,  1878. 


Objecta. 


Yard'baildingff 

OflBcers'  qaarters 

Wharres,  brIdgeH,  landings,  and 

boats 

Roads,  walkK.  gutters,  and  drains 

Fences  and  walls 

Cranes,  scows,  and  derricks 

•  Farnaces,  forges,  bouting-appa- 

ratBB,  Sec 

Tracks  and  scales 

Water  and  gan  works    

Dredging  and  scowing 

Dry -dock 

Misoellaneoas  repairs 


Total 


a 

O 

a 

o 


$15,000  00 
5.000  00 

12.000  00 
6.000  00 
1.000  (X) 
5,000  00 

5,000  00 

2.50  00 

1,500  00 


3.000  00 
5,000  00 


58,750  00 


a 
o 

m 
O 


$40,  000  00 
5,000  00 

12.000  00 
8.  .5<»0  00 
2,  500  00 
3^000  00 

5.500  00 
5.  0(:0  0«) 
5..5<i0  (K) 
8.500  00 
5.0(t0  00 
8,500  OO 


a 
o 
•o 
a 
o 

t 


o 


$.50')  00 
400  00 

400  00 
544  00 
500  00 


125  00 


1.000  00 


125.  000  00 
•     2,500  00 

40,  WK)  00 

10.  (XK)  00 

10  OK)  00 

5,000  00 

7.500  00 
2.  000  (M) 
5,(X)()  00 

15.OI0  00 
2.  500  00 

10.000  00 


109, 000  0()  '  3,  4b^J  00      134, 500  00 


8 

as 


o 

CB 


$14,  000  TiO 
300  00 

12,000  00 

10. 000  00 

1,«>00  «0 

3,000  00 

1,500  00 

2,5«'0  00 

700  00 


5,000  00 
10.  000  HO 


$22 

1 
K 

a 

3 

10 
2 


60, 01*0  00  I      53 


Objecta. 


O 
2 


Yard-bnildings 

Officers'  qnarters 

Wbarves,  bridges,  landings,  and 

boats 

Roads,  wRlks.  gutters,  and  drains 

Fences  and  walis 

Cranes,  scows,  and  (hrricks 

Fnmaces.  forges,  heatiug-appa- 

ratns.  Ac 

Tracks  and  scales 

Water  and  gas  works  

Dredging  and  scowing 

Dry -dock 

Hiscellaneous  repairs 

Total 


$42,821  34 
8,  742  85 

7.  821  08 

15.971   16 

5.  948  85 

7, 7e5  43 

732  80 
2.  088  43 
3, 296  98 
10,  8x>9  87 
1.305  82 
4.419  44 


111.764  05 


o 


a 

PL4 


$27. 393  89 
25. 939  64 

18.321  75 

5.858  (M) 

6, 5(K)  63 

677  00 

427  00 

1,  025  00 

965  00 


420  00 
10,918  00 


98,445  91 


d 
•3 


o 

Si 

K 


$17,000  00   12,000  OO 
10,  000  00 


10.000  00 
8.  (KK)  CO 

6.  <  00  no 

10.  OUO  00 

2.000  on 
4. 0(>o  on 
4,  ooo  on 

20.  0(H)  00 
50.  (MM)  00 
18,000  IH) 


159,  000  00 


$1, 736  80 


15, 972  50 


930  00 


^208 
58 

129 
6c 

43 
34 

2< 
l* 
*) 
5^ 

7( 


2, 000  00       18,  639  30      80  { 
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No.  7. — Bureau^a  estimates  for  navy  yards,  statiovs,  and  Naval  Asylum  for  the  fiscal 

ending  June  30,  187^5. 


Yardi  and  itstiou. 


Portsmouth 

BoMton 

New  London  .... 

New  York 

Lrague  Ixland  ... 

Washington 

Norfolk     

PenHaeola 

Mare  Inland 

8ackett'i)  Harbor. 

Key  WH^t 

Naval  Any  lam... 
Contingent 


► 
c  a 

s 


$100,255 


655. 800 


106,612 

:jh.  3:>7 

902,047 


63,  597 


Total 2,  154,651 


Appropriaiioni. 


$58,750 

109.  UOn 

3.  469 

134. 5(K) 

60.  (KK) 

53.  475 
111.764 

9tf.  445 

159.  OiK) 

2,0(K) 

18.639 


809, 042 


a 
"3  . 

as 

(8  «8 

p  ♦* 

O 


$85,350 

141,550 
26, 375 

176.35*1 
64.950 
75.  (KM) 
96.7!^6 
77.  .503 

116,560 


1,605 


862.029 


si 
|i 

O 


$3,700 
8.650 
7.230 
7.800 
7,900 
3,700 
7  600 
8..5'iO 
9,200 


64,280 


«2 

a 

a 

a 
o 
O 


^,000 


50,000 


c 


$14- 

35! 

31 

fM 

7f^ 

1.12 

3-22 

222 

1,186 

2 

20 

6:i 

50 


3  940 


The  aggregate  amount  of  the  estimates  from  the  various  yards  a 
stations  for  improvements  is  very  large,  being  §5,347,775.28;  and  1 
bureau,  aftercaretul  examination,  has  retlueed  this  amount  to  $2,091,0. 
which  sum  is  recommended  to  be  expended  at  the  following  yards,  a 
for  the  objects  named  : 

At  the  Boston  yard. 

For  bonndary-wall $.52, 434 

For  yards  aud  docks,  blacksriiith-sbop lO.S-Vi 

For  tracks  and  cars 5,000 

For  new  floor  to  rope- walk 3*2,  *2()9 

Total 100,255 

An  appropriation  for  the  boundary-wall  on  the  southwesterly  side 
the  yard  is  regarded  as  most  urgently  required  for  the  protection  ai 
safety  of  the  large  amount  of  ])ublic  property  stored  in  the  viciuil 
At  this  point  the  Government  property  is  bounded  by  property  beloii 
ing  to  the  Fitchburgh  Railroad  Comi)any,  on  which  is  stored  a  lar 
quantity  of  coal.  The  present  division  is  an  old,  dilapidated  wood 
shed  and  fence,  affording  no  protection  whatever  against  the  ingress 
depredators  who  may  desire  to  enter  the  yard  for  plunder  or  for  i 
cendiary  purposes.  This  old  fence  is  450  feet  long,  reaching  to  de 
water,  and  should  a  fire  occur  there,  either  through  accident  or  desig 
the  loss  to  the  Government  might  be  immense. 

A  blacksmith-shop  for  the  use  of  the  Bureau  of  Yards  and  Docks 
greatly  needed.  At  present  all  its  work  is  done  in  an  old  shed,  ve 
inconvenient  and  dangerous,  and  it  is  very  desirable  that  all  the  o 
temporary  buildings  should  be  removed  from  the  yard  as  soon  as  po 
sible,  as  they  are  unsightly,  inconvenient,  and  unsafe. 

The  appropriation  for  tracks  and  cars  is  of  much  importance.  Theco 
of  transporting  heavy  articles  over  common  roads  is  very  great,  andtl 
extension  of  these  rail-tracks  through  the  yards  generally  will  'm\ 
greatly  to  our  facilities,  and  effect  great  economy  in  the  expenditun 
for  transportation. 

The  floor  of  the  large  rope-walk  is  in  a  wretched  condition,  and  sboal 
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be  renewed  at  once.    In  its  present  state  tbe  mannfacture  of  cordage  is 
much  impeded,  from  frequent  giving  way  of  the  floor  and  the  time  ex- 
pended in  necessary  temporary  repairs.    This  is  the  only  rope-walk 
belonging  to  the  Government ;  its  machinery  is  good  and  the  building 
sboald  be  kept  in  good  repair. 

A  t  the  New  YorJc  yard. 

For  limber-sbed  $80,754 

For  timber  and  knee  basin 122,73*2 

For  retaining  crib-work  at  Washington  avenue 84, 4^ 

Total 287,983 

Tie  object  of  first  importance  and  necessity  at  this  yard  is  an  increase 
in  the  accommodations  for  the  storage  of  timber  and  plank,  large  quan- 
tities of  which  are  now  in  the  yard,  unprotected  from  tbe  effects  of  the 
weather  and  subject  to  rapid  deca3\  The  loss  occasioned  by  the  dete- 
rioration of  this  valuable  and  costly  material  would  soon  equal  the  cost 
of  the  building,  and  the  early  construction  of  this  shed  would  therefore 
be  a  matter  of  economy. 

The  accumulation  of  large  quantities  of  very  valuable  live-oak  timber, 
by  the  annual  deliveries  at  this  yard,  constantly  increases  the  neces- 
sity for  a  proper  place  for  its  deposit  and  protection  from  the  damaging 
effects  of  exposure.  This  timber  requires  water-seasoning,  and  the 
present  dock  is  entirely  too  limited  in  extent  to  receive  the  timber  now 
on  hand,  and  consequently  much  of  it  is  exposed  to  the  weather,  besides 
occupying  valuable  space  in  the  yard  much  needed  for  other  purposes. 
It  is  hoped  that  the  appropriation  for  extending  this  basin  will  be 
made. 

Retaining  cribworJc  along  boundary  line  from  the  channel  to  Washington 
aren«c. — Tlie  length  of  this  line  is  TOO  feet,  and  borders  on  a  slip  70 
feet  wide,  belonging  to  the  city  of  Brooklyn.  The  authorities  of  that 
city  and  the  harbor-commissioners  have  complained,  and  still  complain, 
that  the  alluvium  from  this  unprotected  water-front  of  the  Government 
lands  is  constantly  passing  into  their  slip,  and  also  into  the  channel,  and 
obstnictmg  general  navigation  in  that  quarter.  It  is  to  obviate  these 
complaints,  and  to  protect  and  improve  the  Government  property,  that 
an  ap()ropriation  is  asked  for  this  object.  It  is  proposed  to  construct  a 
cribwork  CO  feet  within  the  Government  line,  by  which  arrangement  a 
slip  60  feet  wide  will  be  secured,  and  the  inside  of  the  crib-work  would 
form  the  northerly  boundary  of  the  timber-basin,  and  upon  which  tim- 
ber could  be  landed  in  close  proximity  to  the  basin.  The  object  is  a 
very  important  one,  and  would  add  greatly  to  the  protection  and  use- 
fulness of  that  section  of  the  yard. 

At  League  Island^  Pennsylvania. 

^or commencing  quay-wall  on  Delaware  front |137, 500 

J^orconmieneing  floating-dock  basin 413,300 

rorgradinp,  graveling,  aud  paving 95,000 

For  embankments   5,000 

For  temporary  roads  and  .tracks 5, 000 

Total 655,800 

^n  executing  the  plan  proposed  for  the  development  of  this  yard,  one 
^^ the  first  objects  of  improvement  will  be  the  construction  of  a  perma- 
fieut  quay-wall  along  the  Delaware  front ;  this  will  protect  the  yard 
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from  innndation  in  that  quarter,  provide  landing  places  for  materials 
and  berths  tor  vessels;  and  the  early  commencement  of  its  constructioi 
is  regarded  of  great  importance,  as  it  is  a  work  of  great  magnitude 
and  will  require  large  appropriations  and  much  time  for  its  entire  com 
pletion. 

The  commencement  of  the  floating  dock  basin  is  a  work  that  shouU 
be  provided  for  at  once,  as  there  are  no  means  at  present  by  which  ac 
cess  can  be  had  to  the  bottoms  of  vessels  requiring  repairs.  We  have  i 
floating  dock  at  the  yard,  but  there  is  no  place  yet  prepared  for  its  use, 
and,  unless  an  appropriation  is  made  at  once  to  secure  a  proper  place 
for  its  operation,  the  dock  will  remain  useless  and  subject  to  great  dete 
rioration. 

The  amount  asked  for  grading,  graveling,  and  paving  is  much  needecS 
about  twenty-nine  acres  have  been  filled  in  from  the  excavations  in  tb 
back  channel,  and  the  material  is  of  such  a  character  as  to  require  ; 
covering  of  gravel,  and  the  streets  and  avenues  require  [)aving  to  ren 
der  them  passable  in  wet  seasons. 

The  small  amount  asked  for  embankments  is  absolutely  necessary  tA 
keep  them  in  a  proper  state  of  security.  The  failure  of  these  embank 
ments  during  the  freshets  caused  the  overflow  of  the  large  part  of  th 
island,  which  is  attended  with  great  expense  and  delay  in  the  constrac 
tion  of  the  improvements  authorized. 

The  present  condition  of  the  surface  of  the  yard  is  such  as  to  pr€ 
elude  the  possibility  of  heavy  hauling  without  the  aid  of  rail-tracks 
Quite  a  large  amount  of  these  tracks  has  been  laid  with  great  advan 
tage  and  economy  to  the  Government,  and  their  extension  and  repair  i 
indispensable  for  the  transportation  of  all  the  large  quantities  of  mate 
rials  required  in  the  construction  of  the  various  works  of  improvement. 

At  Norfolk  navy-yard. 

For  construction  of  timber -shed  No.  32 $53,306 

For  coDstruction  of  timber-shed  No.  33 53,IJ06 

Total 106,612 

The  small  amount  of  accommodations  for  the  storage  and  protectiou 
of  timber  at  this  yard  is  a  source  of  groat  loss  and  inconvenience- 
Very  large  quantities  of  costly  and  valuable  timber  have  beeu  accumu- 
lated here  for  future  use,  most  of  which  is  exposed  to  the  weather  and 
subject  to  rapid  decay.  This  timber  cannot  always  be  reatlily  obtained 
when  wanted,  and  it  is  a  wise  policy  to  keep  a  good  stock  on  hand,  th*t 
it  may  be  thoroughly  seasoned  when  needed  for  use.  These  appropriii- 
tions  are  regarded  as  of  great  importiiuce  and  necessity. 

At  tJie  Pensacola  navy  yard. 

For  timber-shed  No.  11 f38,357 

This  timber  shed  is  much  needed  for  the  [jrotection  of  timber  »n<i 
lumber  belonging  to  the  Bureau  of  Yards  and  Docks.  This  bureau  \y^ 
barely  storage-space  for  the  protection  of  a  small  quantity  of  planed 
lumber;  all  its  rough  timber  and  lumber  is  exposed  alternately  to  the 
rays  of  the  sun  and  the  heavy  rains,  which  in  this  climate  causes  rapi^ 
decay  and  much  loss. 

The  cost  of  this  building  would  soon  be  saved  by  a  proper  protectio^^ 
of  the  material  from  the  ettect«  of  the  weather,  which  are  very  dait^ 
BgiDg. 
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At  iJie  navyyardy  Mare  Island. 

For  coDtinoation  of  stone  dry-dock $650, 000 

For  removal  of  gas-holder  and  gas-works 6, 750 

For  completing  reservoir  and  water-pipes 37, 2&7 

For  roads  and  pavements 68,000 

Vor  dredging  channels 40,000 

Forcomiueucing  quay-wall  and  wharves 100,000 

Total 902,047 

In  coDseqnence  of  the  very  insufficient  appropriation  for  the  dry- 
dock  last  year,  it  lias  progressed  but  little  beyond  the  mere  provision  of 
the  granite  of  the  floor,  and  with  this  exception  it  remains  in  about 
tbesatue  condition  it  was  in  at  the  date  of  the  last  annual  report. 

The  ajipropriation  for  the  present  fiscal  year  is,  in  proportion  to  what 
the  completion  of  this  great  and  expensive  work  will  cost,  a  very  small 
one, being  barely  anfficient  to  protect  the  works  daring  the  year;  con- 
seqaeutly,  it  cannot  be  presumed  to  be  much  forwarded  by  this  trifling 
SQiu.  The  reasons  for  asking  for  and  recommending  a  liberal  amount 
for  carrying  it  vigorously'  ou  in  future  are  very  obvious.  The  peculiar 
eircumstauces  under  which  a  dry  dock  must  be  built  render  its  con- 
struction one  of  much  risk,  and  therefore  demand,  for  its  avoidance  as 
far  as  possible,  prompt  and  continuous  operations.  The  whole  founda- 
tion and  a  very  large  portion  of  its  masonry  resting  upon  a  level  many 
feet  below  tide- water,  require  protection,  while  being  laid,  by  a  coffer- 
ilamof  a  necessarily  temporary  character,  the  continuation  of  which  is 
not  calculated  upon  except  for  about  the  time  that  its  use  ought  to  be 
required  in  the  uninterrupted  construction  of  the  work  it  is  intended  to 
secure.  It«  iron  fastenings  are  exposed  to  the  corrosive  action  of  salt 
vater,  and  thus,  sooner  or  later,  must  become  too  weak  for  its  safety. 
Other  influences,  of  water- pressure,  the  action  of  waves,  and  general 
^earand  tear  in  the  course  of  time,  must  add  their  impairing  effects 
and  impose  the  necessity  of  continued  repairs,  the  cost  of  which  in- 
creases in  proportion  to  the  length  of  time  such  structures  are  main- 
tained. If,  in  consequence  of  the  want  of  proper  appropriations,  the 
completion  of  this  work  is  delayed  until  this  cofferdam  should  so  far 
ileieriorate  as  to  give  way  under  the  pressure  imposed  upon  it,  the  con- 
sequences would  be  very  disastrous  and  involve  a  serious  loss  to  the 
Government. 

It  seems  proper  to  state,  as  an  additional  reason  for  the  speedy  com- 
pletion of  this  work,  that  the  sectional  wooden  dock,  on  which  we  at  pres- 
ent solely  depend  for  docking  vessels,  cannot  be  relied  upon  much 
longer  without  very  extensive  repairs,  if  not  absolute  renewal.  In 
either  case  the  cost  of  such  work  must  be  great,  and  wisdom  would 
^m  to  dictate  its  prevention  by  carrying  the  stone  dock  at  once  to 
completion  for  use. 

With  these  views,  the  Bureau  strongly  urges  the  provision  of  sufficient 
iDeaiisfor  pushing  the  work  during  the  coming  fiscal  year,  as  far  as  it 
can  be  carried.  If  the  stone  for  the  entrance  can  be  provided  and  laid 
^Ddthe  caisson  furnished,  the  structure  can  be  put  in  a  suitable  state 
^or  completion  the  following  year,  provided  the  remaining  necessary 
^inds  are  then  furnished. 

REMOVAL  OF   GAS-HOLDEE  AND   GASWORKS. 

The  location  of  the  stone  dock,  pumping  house,  and  well,  between 
'*^iiig8  of  the  smithery  No.  69,  as  recommended  in  the  re^iort  oC  iVi^ 
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board  of  civil  engineers,  of  November  19,  1873,  necessitates  the  i 
iiioval  of  the  present  gas-holder,  which  is  situated  on  these  premises, 
is  proposed  to  remove  the  whole  of  the  gas  works  to  block  No.  51,  whi< 
by  the  engineers'  report  is  assigned  for  snch  purposes.  The  estima 
includes  a  convenient  but  temporary  building,  and  the  use  of  the  pre 
ent  works,  as  it  is  believed  they  will  serve  until  a  more  extensive  ai 
permanent  establishment  can  be  provided. 

COMPLETlNa  RESERVOIR  AND  WATER  PIPES. 

These  works  having  been  already  commenced  and  progressed  to  nearl 
the  completion  of  the  reservoir,  there  remains  only  the  furnishing  an 
laying  down  of  the  main  and  service  pipes,  and  the  provision  of  tL 
pumping-works,  to  complete  the  system  designed. 

The  entire  absence  of  springs  and  reliable  wells  on  this  island  rer 
dered  a  resort  to  artificial  means  for  storing  the  water  afforded  by  tb 
winter  rains  a  necessity,  as  well  as  an  economical  arrangement.  Tbi 
cisterns  in  the  yard  will  contain  only  about  one  month's  sui)ply,  an 
after  they  are  exhausted  we  are  dependent  upon  outside  sources,  whic 
are  expensive  and  uncertain. 

The  appropriation  for  this  object  is  regarded  as  of  great  importanc 
both  on  account  of  economy  and  safety.  Should  fire  occur  in  the  yan 
we  must  depend  entirely  on  our  own  fire-department,  which  is  qui 
limited,  as  no  aid  could  be  obtained  from  outside,  and  the  result  wou 
probably  be  very  disastrous  to  the  Government. 

ROADS  AND  PAVEMENTS. 

The  want  of  good  roads  as  well  as  an  adequate  water-supply  has  Ion 
been  severely  felt  at  Lhis  yard,  and  no  improvements  are  more  needc 
than  these  ;  without  them  all  others  lose  a  great  part  of  their  efficiency 
In  wet  weather,  owing  to  the  natural  quality  of  the  soil  whereon  th 
yard-routes  of  travel  lie,  they  become  almost  impassable  to  teams,  am 
many  important  points  are  inaccessible,  owing  to  the  prevalence  of  deej 
mud.  This  appropriation  is  one  of  great  importance  and  necessity,  am 
is  strongly  urged  by  the  bureau. 

DREDGING  AND   SCOWING. 

For  maintaining  a  proper  depth  of  water  in  the  vicinity  of  the  wharves 
and  at  the  landings,  the  operation  of  dredging  is  indispensable;  itseffi 
cieucy  and  ec^momy,  however,  may  be  greatly  increased  by  the  adoption 
of  some  system  that  will  utilize  the  excavated  material  by  depositing  i' 
upon  the  tule-lands  belonging  to  the  island,  instead  of  towing  it  severa 
miles  and  dumping  it  overboard,  to  be  again  deposited  in  the  channel 
With  the  view  of  providing  suitable  machinerj^and  api)aratus  to  secur 
this  desirable  end,  the  bureau  submits  this  estimate  and  urges  the  »! 
propriation. 

COMMENCING  QUAY-WALL  AND  WHARVES. 

The  location  and  system  of  quay-walls  as  recommended  by  * 
board  of  civil  engineers  ought  to  be  at  once  undertaken,  not  o* 
for  the  purpose  of  supplying  the  necessities  of  the  national  st^ 
ping,  but  for  the  maintenance  of  the  yard  water-front  and  its  prol 
channel.  An  improvement  of  this  kind  must  be  considered  fundaraef' 
for  the  essential  purpose  s  of  a  navy -yard,  and  should  be  underta^ 
ifl  the  early  stages  of  its  development  and  continued  until  areasoni* 
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provision  is  made  to  raeet  the  demands  which  are  likely  to  arise  in  the 
future.  The  present  irregular  water-front  causes  eddies  and  deposits, 
and  this  renders  the  almost  constant  use  of  dredging  machines  a  neces- 
sity. With  a  straight  line  of  quay-wall,  presenting  no  obstructions  to 
the  natural  currents  of  the  river,  as  is  now  proposed,  it  is  confidently 
believed  that  the  currents  sweeping  along  this  uninterrupted  line  will 
scoartbe  bottom  and  give  a  line  of  wharfage  accessible  at  all  times. 

This  is  one  of  the  most  important  objects  for  which  appropriations 
are  asked.  It  is  a  work  of  great  magnitude,  will  require  several  years 
for  its  entire  completion,  and  should  be  commenced  as  soon  as  possible. 

REPAIRS  AND  PRESERVATION. 

The  amonnts  submitted  under  this  head — $809,042 — are  those  which 
have  been  furnished  from  the  various  yards  and  stations,  and  are 
believed  to  be  no  more  than  are  necess  iry  for  the  proper  care  and  pres- 
ervatioD  of  the  large  amount  of  public  property  committed  to  the 
charge  of  this  bureau.  For  several  years  past,  and  especially  for  the 
present  fiscal  year,  the  appropriations  hfive  not  been  sullicient  to  meet 
all  the  demands  upon  them,  and  consequently  some  of  the  large  and 
expensive  buildings  have  suffered  for  want  of  timely  repairs. 

GENERAL  MAINTENANCE. 

The  amonnts  submitted  under  this  head — $862,029 — are  in  accordance 
with  the  estimates  furnished  from  the  different  yards  and  stations.  They 
are  based  upon  past  experience  of  the  demands  under  the  numerous 
items  of  expenditure.  And  though  considerably  larger  than  the  appro- 
priation for  the  present  fiscal  year,  which  was  unusually  small,  they  are 
not  larger  than  the  appropriations  under  this  head  in  former  years.  The 
pay  of  watchmen  at  the  several  yards  is  an  unavoidable  expense,  and 
amounts  to  nearly  one-fourth  the  appropriation  asked  for.  Other  neces- 
sary expenses,  such  as  purchase  and  maintenance  of  teams,  carts,  &c., 
timber-wheels,  coal,  and  other  fuel,  candles,  oil,  and  gas,  cleaning  and 
clearing  up  yanls,  attendance  on  fires,  fire  engines  and  apparatus,  and 
^ater-tax,  amount  to  a  large  sum,  which  cannot  be  curtailed  without  det- 
riment to  the  public  interests. 

CIVIL  ESTABLISHMENT. 

The  estimates  for  this  branch  of  the  service — $64,280 — are  believed  to 
^no  larger  than  necessary  to  secure  the  services  of  proper  and  efficient 
persons  to  perform  the  important  duties  imposed  upon  them.  Many  of 
these  duties  are  arduous,  and  require  for  their  proper  discharge  men  of 
*Wlity,  intelligence,  industry,  and  integrity. 

CONTINGEKT. 

'lis  fund  is  to  defray  the  expense  of  any  unforeseen  casualty  which 
^y  occur  during  the  fiscal  year,  and  its  expenditure  is  carefully  guarded. 
^^e  amount — $50,000 — is  small,  and  will  not  be  used  unless  demanded 
^y  actual  necessity. 

NAVAL  ASYLUM. 

*he  amount  estimated  for  this  institution  for  pay  of  attendants,  sup- 
P^rt  of  beneficiaries,  and  necessary  repairs  of  buildings,  furniture,  for- 
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nacea  and  grates,  cemetery,  and  care  of  public  grounds  is  $63,597, ' 
amount  is  by  law  paid  out  of  Navy  pension  fund. 

Accompanying  this  report  is  an  abstract  of  offers  for  supplies  rec 
for  furnishing  articles  coming  under  the  cognizance  of  the  Burc 
Yards  and  Docks,  made  in  conlormity  to  the  act  of  Congress  appi 
March  3,1843. 

The  following  estimates  for  the  fiscal  year  ending  June  30, 187 
respectfully  submitted : 

Sheet  No.  1.  For  support  of  Bureau  Yards  and  Docks $1 

Sheet  No.  2.  P^or  general  maintenance  of  yards  and  stations, 

and  for  contingent 91 

Sheet  No.  3.  For  support  of  Naval  Asylum 6 

Sheet  No.  4,  For  repairs  and  preservation . .  8n' 

Sheet  No.  5.  P'or  improvements  at  navy-yards 2, 09 

For  civil  establishment 4 . . .    6 

Total  estimates  for  Bureau  Yards  and  Docks 3, 95 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

J.  C.  HOWELL, 
Chief  of  Bun 
Hon.  George  M.  Robeson, 

Secretary  of  the  Navy. 


E9iimates  of  appropriations  required  for  the  service  of  the  fipoal  year  ending  June  3( 

by  the  Bureau  of  Yards  and  Docks f  Navy  Department, 


Detailed  object*  of  expenditure,  and  ezplanatious. 


8ALAR1KS. 

Civil  engineer,  per  act  of  March  3,  1863 

Chief  clerk,  per  act  of  July  5,  1862  

Dranghtsraan  and  clerk,  p«r  act  of  March  2.  1867 

One  clerk  of  clans  fonr,  per  act  of  March  2.  1867 

Tiro  clerks  of  clasn  three,  per  act  of  March  2,  1867 

One  clerk  of  claK«  two.  per  act  of  March  2,  1867 

One  clerk  of  clafs  one,  per  act  of  March  2,  1867 

One  m^Htenger,  pf>r  nctsof  July  5,  1862,  and  July  12.  1870 

Two  laborers,  at  |730  each,  per  acts  of  July  5,  1S62,  and  July  12,  1870 

CONTINGENT  EXPENSES. 

Stationery,  books,  plans,  drawings,  incidental  labor,  and  miscellaneons  items 

FOR  GENERIL  MAINTENANCE  OF  YARDS  AND  DOCKS. 

For  general  maintenance  of  yards  and  dockfi,  freights,  and  trannportation  of  ma- 
terials and  storen:  printing,  stationery,  and  advertloipg,  including  command- 
ant's office ;  books,  map«,  models,  and  drawings ;  purchase  and  repair  of  fire- 
engines  ;  machinery,  and  patent-right  to  nue  the  same  ;  repairs  of  vtearo -engines 
and  attendance  on  the  name ;  purchase  and  maintenance  of  oxen,  horses,  and 
driving-teams ;  carts  and  timber-wheels  for  navy-yard  purposes ;  tools  and  re- 
pairs of  the  same  ;  postage  on  letters  and  other  mailable  matter  on  public  serv- 
ice, and  telegrams ;  fiimltnre  for  Government  houses  and  offices  in  navy -yards ; 
coal  and  other  fuel ;  candles,  oil ,  and  gas  ;  cleaning  and  clearing  up  yards,  and 
care  of  public  bnildings ;  attendance  on  fires,  tights,  fire-engines  and  apparatus ; 
incidental  labor  at  navy-yard;* ;  water-tax  ;  tolls  and  ferriages  ;  pay  of  watch- 
ineo  In  navy-yards ;  awnings  and  packing-boxes  for  yards  and  docks  purposes  . 


g-g  o 
*•  s  — 


B-fi 


c 

c  •  •  V 


$3,000 
1,800 
1.800 
1,800 
3,200 
1,400 
1,800 
840 
1.440 


16,480 


1.800 


8G2.029 


o  ' 
^  « 

«  i 

o  i 
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EtHmates  of  appropriations  required  for  the  aervicCf  ^c. — Continued. 


Detailed  objects  of  expen'titnre,  and  explanatlonx. 


CONTINOICNT. 

fveoatiiifsnt  expenses  that  may  arise  at  navy-yards  and  stations 


NATAL  A8TLUM,  PHILADELPHIA,  PA. 


SBpciiDteodent. 

fWard 

Nttroa 

C««k 


Ai«i>UDtcook 

CK»f  IftQodress 

Three  UaadreiMep,  at  fl^each 

Etirist Krabbers  and  waiters,  at  |168  each, 

Sizlaborrni.  at  ^40  each 

Stable-keeper  and  driver 

MMer-al-arms 

Corporii 

Birtifr 

Cvpeater 


Forw«t«r-mit  and  gas 

For  maetcry .  head-ntone*,  digging  graves,  &c 

Ferrrpainof  buildings  and  improving  grounds,  grates,  St,c 

Forks  and  car-ttckeU 

Forfoniitareand  repnim  of  same 

Farnpportof  beneficiaries 


SOTl.->The  expons^s  of  the  Naval  Asylnm  to  be  paid  from  Income  of  the  "  Navy 
P«M>D  foBd,*'  in  compiiance  with  provisions  of  act  of  March  1,  1869,  (15  Stat- 


HAVT-TARD,  BOSTON,  MASS. 


For  ItosBdary -wall 

'o^Tvdiaad  docks'  blacksmith-shop 

'wtncksaodcars 

^«aew  floor  to  rope- walk 


IIAVT-TARD,  mw  YORK. 


J«thabfrand  knee  basin  ...I 

'«t«tiiniQg  crib- work  at  Washington  avenue 


NAVT-TARD,  LIAOUI  ISLAND,  PA. 


i^eoQBMQ^gg  quay- wall  on  Delaware  fh)nt. 

^'eonmeneing  dry -dock  bai(in 

vZ  '^f •  Rfavrling,  and  paving 

''•mbwikmtjnti^ 

wtanporvy  roads  and  tracks 


5AVT-TARD,  NORFOLK,  VA. 


l!;?»Jw^hed  No.  32 


a  t'g  o 

C   2   4^    «     . 

K    b>    ^  '2    4^ 

.=  •7  s:  i,  H 


$r)0.ooo 


.  .  I.  J 

e.*-  OB  3 
g  a  u  « ■-• 


52,434 

JO.  552 

5.U(H) 

32,269 


100,255 


80,754 

122, 7:« 

64,497 


•287,983 


137,500 

413.300 

95,000 

5.000 

5.000 


655.800 


53.306 
53,  .306 


106, 612 


NATT-TARD,  PCN8ACOLA,   FLA. 

'•««*rih«dHo.  11 1         38,357 


. 


$20,000 


600 

: 

48il 

360 

240 

192 

5i'4 

1,344 

1,440 

3H(i 

480 

300 

360 

845 

7,673 

7,673 

1.975 

350 

7,325 

450 

.'MO 

45. 324 

55.924 

50.504 

63.597 

58.177 
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Estimates  of  appropriations  required  for  the  servicej  4'C. — ContiDued. 


Detailed  objects  of  expenditure,  and  explanations. 


KAVT-TARD,  MARK  ISLAND,  CAL. 


For  continuation  of  Rtnne  dry-dock.. 

For  removal  of  gan-liolder  and  gHM-workii. 
For  completing  reitervoir  aud  water-pipes. 

For  roads  and  pavements 

For  dredgiD«r  and  i^cowing 

For  quay-wall  and  wharves 


NATT-TARD,   PORTSMOUTH,  N.  H. 

Repairs  and  preservation  at  navy-yard 

NAVr-TARD,  BOSTON,  MASS. 

Repairs  and  preservation  at  navy-yard 

NAVAL  STATION,   NEW  LONDON,  CONK. 

Repairs  and  preservation  at  navy-yard 

KAVT-TARD,   NEW  TORE,  N.  T. 

Repairs  and  preservation  at  navy -yard 

NAVT-TARD,  LEAOOE  ISLAND,  PA. 

Repairs  and  preservation  at  navy-yard 

NAVT-TARD,   WASHINGTON,  D.   C. 

Repairs  and  preservation  at  navy -yard 

NAVT-TARD,   NORFOLE,  VA. 

Repairs  and  preservation  at  navy-yard 

NAVT-TARD,  PEN8AC0LA,  FLA. 

Repairs  and  preservation  at  navy-yard 

NAVT  TABD,  MARS  ISLAND,  CAL. 

Repairs  and  preservation  at  navy-yard 

NAVAL  STATION,  SACEETT'S  HARBOR,  K.  T. 

Repairs  and  preservation  at  navy-yard 

NAVAL  STATION,  EET  WEST,  FLA. 

Repairs  and  preservation  at  navy-yard 


u«>® 


5  »-  a- 
E-o      .i.  a, 

=  ,S  c  = 

C  J3  "S  *-    ""■ 


$650  000 

6.75() 

37.2!*7 

68,UU0 

100,000 


902.047 


§-5 
a- 


2. 091. « 54 


58.750 


109.000 


3,4fi9 


134.500 


60,000 


53,475 


111.674 


9P,445 


159.000 


2,000 


18,639 


809, 04S 


$50lfl 


50,0 


50,11 

=  ■-■,: 
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ABq-RACT  OF  OFFERS  FOR  SUPPLIES  RECEIVED  FOR  FURNISHL\(i  AR- 
TICLES COMING  UNDER  THE  COGNIZANCE  OF  THE  BUREAU  OP  YARDS 
1\D  DOCKS.  MADE  IN  CONFORMITY  TO  THE  ACT  OF  CONGRESS  AP- 
PfiOVED  MARCH  3,  1843. 

(^m for  iron  castings  for  United  States  navy-yard  at  League  Island^  Pa.j  under  date  of  ad- 
vertisements of  July  12,  1875. 


100,000  pounds  iron  castings  : 

CeDts. 

Potter  &,  Hoffman per  lb. .  3^ 

Thos. Ellis  «fc  Bro per  lb..  3 

Royer  Bros per  lb. .  S^-^x 

Devenney ,  White  &  H . .  per  lb . .  2^ 
Wood,  Dialogue  &  Co. .per  lb..  3^ 

D.S.Cresswell per  lb. .'^i 

J.  Wood,  jr.,  &  Co per  lb . .  2% 


100,000  pounds  iron  castings — Continued. 

Cents. 

Morris,  Tasker  &  Co per  lb . .  Wj; 

S.  J.  Creaswell,  jr per  lb..  '2^ 

Barrows,  Saverv  &.  Co.. per  lb..  2;-;,V 

W.  E.  Tanner  &  Co per  lb..  3i. 

Phila.  Arch'l  Iron  Co... .per  lb..  21 
Conrad  6l  Murray per  lb.,  ol 


\ 


0^mfi}f  mpplies  for  United  Stales  navy-yard  at  Mare  Island,  Cal.<,  under  advertisement  of 

August  4,  1875. 


Lnmber : 


William  Walker SG,  237  72 

A.Powell 6,473  00 


Lumber — Continued. 


Pope  »Jb  Talbot 

J.  E.  de  la  Moutagnie 


$f3,9r)6  00 
*5,70U  (to 


frifor  supplies  for  United  Slates  nary-yard  at  Mare  Island,  Cal.,  under  advertisement  of 

September  9,  1875. 

Lnmber : 


Ja9.E.  de  la  Moutagnie  ..     $3, 704  75 

-iPowell "3,437  50 

Pope&Talbot 3,929  75 


Lumber — Continued. 

Charles  Hare $4,3.'6  CO 

William  Walker 4,  033  10 


^fr^  for  supplies  for  United  States  navy-yard  at  Mare  Island,  CaL,  under  advertisement  of 

September  22,  1875. 


Lumber : 


Charles  Hare $199  10 

Pope&  Talbot M()6  32 

A.PoweU 183  94 


Lnmber — Continued. 

J.  E.  de  la  Moutagnie |18(;  05 

William  Walker 17G  08 


ABSTRACT  OF  OFFERS  FOR  SUPPLIES  RECEIVED  FOR  FURNISHING  AR- 
TICLES COMING  UNDER  THE  COGNIZANCE  OF  THE  BUREAU  OF  YARDS 
AND  DOCKS,  MADE  IN  CONFORMITY  TO  THE  ACT  OF  CONGRESS  AP- 
f'ROVED  MARCH  3,  1843. 

^^i^  for  causeway  at  the  League  Island  navy-yard,  Pennsylvania,  under  advei'tisement  dated 

January  4,  1876. 

Anstin  P.  Brown ^|17,  900  J.  Powell  &  Sou $21,497 

Auierican  Dredging  Co ... .         21, 302 

Opened  February  1,  1876,  in  presence  of — 
;[•  C.  Howell,  Chief  of  Bureau, 
]''•  P-  S.  Sa^'GER,  Civil  Engineer  of  Bureau, 
*•  E.  Merhitt,  Chief  Clerk  of  Bureau. 
j^'KLiN  A.  Stratton,  Civil  Engineer,  League  Island, 
0.  J.  Pahtelix),  Clerk  Bureau  Yards  and  Docks. 


6n 


♦Accepted. 
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Offers  for  supplies  for  United  States  nary-yard  at  League  Island,  Pa.f  under  advertvfen 

Jugust  3,  187(5,  for  lumberf  rope,  oil,  ^c. 


Lot  No.  I.  Lumber : 

S.G.M.Maule $1,300  00 

S.P.Brown 1,310  00 

William  L.  Lovd  &  Co 1, 450  00 

J.  W.  Gaskill  &  Sons *1,047  50 

Benton  &  Bro 1,390  00 


Lot  No.  2.  Rope : 

PanlJ.Field 

Uhler,  English  &.  Boileau 

John  T.  Bailey  &  Co 

Hammill  &  Stubs 

E.  H.Fitler  &  Co 

Darrah  &  Elwell 


Lot  No.  3.  Oil: 
PaulJ.  Field. 


$254  97 
235  20 
2:32  2« 

•230  51 
234  48 
254  72 


$85  60 


Lot  No.  3.  Oil — Continued. 


Darrah  &  El  well 
Lot  No.  4.  Lumber : 


S.G.M.Maule $f 

S.P.Brown *.' 

J.W.Gaskill  A;  Sous 5 

William  L.  Loyd  &  Co 7 

Benton  &,  Bro S 

Lot  No.  5.  Lumber : 

S.G.M.Maule SS 

S.P.Brown '4 

J.  W.  Gaskill  &  Sons 4 

William  M.  Loyd  &  Co 5 

Bcnton&Bro 4 


Offers  for  two  hundred  tons  Lehigh  coal  for  League  Island  navy^yard^  under  advertisem 

August  "ii^,  1876. 


Bidders : 


Per  ton. 


Lehigh  dcWilkesbarre Coal  Co.  $4  35 


Bidders — Continued. 

Campbell  Tucker  &  Co 


Pe 


Offers  for  supplies  for  the  United  States  narif-ifard,  New  Torkj  under  advertisement  date 

gust  24, 1876. 


Class  No.  27.  350  tons   anthracite 
coal,  for  steuui* boilers: 

Per  ton. 

Samuel  G.  French t^  17 

D.  Biibcock  &  Co 3  25 

W.Merritr 3  80 

J.H.Redtifld 3  95 

James  D.  Leary 4  14 

Class  No.  27.  HO  tons  anthracite 
coal,  stove-size : 

Samuel  G.  French i$3  90 

D.  Babcock  cV  Co 3  97 

W.  Merritt 4  35 


•Accepted. 


Class  No.  27.  80  tons  anthidcite 
coal,  stove-size — Continued. 


J.H.  Red  field... 
James  D.  Leary 


Pi 


Class  No.  27.  50  tons  anthracite 
coal,  egg-size : 


Samuel  G.  French 

D.  Babcock 

W  Merritt 

J.  H.  Redfleld  .... 
James  D.  Leary . . . 


t  Accepted,  beiDj;  the  k>we»t  in  the  ai^gregate. 
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>fm  for  $uppiie9  for  the  Xaval  J9ylum,  Philadelphia^  Pa.j  under  advertisement  dated 

August  29,  1876. 


}las8  No.  1.  Clothing : 

WaDDamaker  &  Brown  ..  •|5,204  00 

Jacob  Reed 5,283  60 

Class  Ko.  2.  Boots  and  shoes : 

James  Cotter  &  Sons $2, 181  25 

Wannamaker  &,  Brown ...  2, 253  75 

\S'.McKnight *2,062  50 

Class  No.  3.  Provisions : 

Gibbons  &  Wallace $10,142  00 

William  Godfrey 10, 210  fiO 

Gotlieb  Scheldt 9, 689  90 

Harry  H.  Come V 10,:M5  60 

JohnBrenn....1 ^9,429  20 

Claw  No.  4.  Groceries : 

Hill&  Brother $7,149  54 

Anderson  &  Danlap 7, 469  10 

Robert  McKeown '6,914  70 

Claas  No.  5.  Dry  goods : 

Gwrge  Milliken $»545  75 

Class  No.  6.  Bread: 

George  C.  Ellenger. ......  $2, 075  00 

Mq  Mcllwaiu 1,630  90 

Gtmlon  Nealis 1,509  00 

James  Park '1,408  25 


Class  No.  7.  Tobacco  : 

J.  Rinalde  Sauk  &  Co •|1,104  00 

Paul  J.  Field 1,127  00 

Class  No.  8.  Coal  and  wood : 

William  F.  Moody *|1,718  50 

Robert  Murray  Chaton ....  1, 997  50 

Campbell,  Tucker  &  Co. ..  1, 842  00 

Class  No.  9.  Paints,  oils,  &c. : 

J.B.Shannon *|636  42 

Bellah  &  Elliott 649  92 

William  Waterall  &  Co...  t611  37 

Class  No.  11.  Lumber: 

S.  G.M.  Maule $796  75 

J.  W.  Gasklll  «fe  Sons *655  15 


Cla^  No.  13.  Provender : 

PaulJ.  Field •$  19a  60 

Class  No.  14.  Miscellaneous : 

J.B.Shannon "$380  95 

PaulJ.Field 7,819  85 


Class  No.  15.  Hardware : 


J.  B.  Shannon 

PaulJ.Field  .... 
Bellah  <&  Elliott. 


$285  58 

•282  58 

293  52 


We  certify  that  the  above  proposals  were  opened  in  our  presence  ;  that  the  scale  is 
correct;  and  the  contracts  have  been  awarded  to  the  lowest  bidders,  according  to  the 
MlTertisenieuts. 

BcEKAU  OF  Yakds  AND  DocKS,  September  26, 1876. 

J.  C.  HOW^ELL,  Chief  of  Bureau. 
W.  P.  S.  SANGER,  Civil  Engineer  of  Bureau. 
A.  E.  MERRllT,  Chief  Clerk  of  Bureau. 
R.  H.  YEATMAN,  Clerk  Class  3. 


Offm  for  supplies  for  the  United  States  navif-tfard,  New  Yorkj  under  adrertisement  dated 

September  2, 1876. 


Class  No.  20.  Hay : 

E.R.Shipman *$l,232  00 


Class  No.  20.  Hay— ContiuU 

J.  H.Redfield $1,247  ,50 


^fnfor  Bvpplies  for  the  United  States  nary-yard^  League  Island^  Pa. y  under  a/ivertisement 

dated  Seplcnther  2,  1876. 

^l*«No.  I.  Stationery: 


Class  No.  2.   Drawing    mate- 
rials : 

J^illiam  H.  Dempsey '$570  79  ' 

H.Magee&Sous 747  40  W.H.  Dempsey, 


Raines  W.  Queen  &  Co. 
^'aistnin  &  Stevens. .. 


882  77 
704  67 


James  W.  Queen  &>  Co  .. 


•$241  80 
297  25 


Accepted. 


t  Received  too  late. 
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Offemfor  material  and  labor  for  Biorehousej  extension  of  main  wharf  storage  and  m 
building f  furnishing  and  drimng  piles  for  saw-mill  and  wharf  at  the  nary-yard^ 
Islandj  under  advertisements  dated  September  7,  1876. 


For  steam -eDgineeriDg  store- 
house: 

Nathaniel  McKay $14,938  00 

Austin  P.Brown 24,891  00 

S.H.  &  J.  H.Adams 14,835  00 

Philip  Quiglev  &  Son  ....  *13,300  00 

Peters  &  Burger 24,720  00 

J.  M.Mav8&  Co 19,986  00 

William  W.Upp 17,990  00 


For  extension  of  main  wharf: 

Austin  P.  Brown 

J.  M.  Mays  <fc  Co 

American  Dredging  Co... 

William  W.  Taxis 

James  L.  Atkinson 


$18, 699  00 

•17, 167  00 

19, 913  90 

31,934  00 

25,484  83 


For   storage 
building: 


and    mold  -  loft 


Hiram  Miller $29,313  00 


For    storage  and    mold  -  loft 
building — Continued. 

John  Crump $12, 

Nathaniel  McKay 13, 

Austin  P.  Brown 26, 

S.  H.  &  J.  H.Adams 13, 

Philip  Quigley  A;  Son....  *12, 

Peters  &  Purger 18, 

William  W.  Upp 13, 

For  furnishing  and  driving 
piles  for  saw-mill,  and  fur- 
nishing all  materials  and  la- 
bor for  wharf: 

Austin  P.  Brown *|9, 

American  Dredging  Co  . . .      9, 

William  W.  Taxis t5, 

J  ames  Westcott  &  Son ...     ♦  9, 
James  L.  Atkinson 9, 


We  certify  that  the  above  proposals  were  opened  in  our  presence,  that  the  t 
correct,  and  that  the  contracts  have  been  awarded  to  the  lowest  bidders  accori 
the  advertisements. 

J.  C.  HOWELL, 

Chief  of  B\ 

W.  P.  S.  SANGEl 

Civil  Engineer  J  Bureau  Yard^  and  J 

A.  E.  MERRITT, 

Chief  Clerk  of  B 

D.  J.  PARTELLC 

Clerk  of  C 

Bureau  of  Yaisds  axd  Docks,  September  30^  1876. 


Offers  for  supplies  for  the  United  States  navy-yard,  Washington,  D,  C,  tinder  adre 

dated  September  13,  1876. 


Class  No.  20.  Provender : 

Frank  Dorsey    *$1, 312  48 

C.  T.  Voder 1,717  50 

Barbour  &  Hamilton 1, 535  25 

Jos.  L.  Savage $1,105  50 


Class  No.  23.  Hose  : 

D.  Babcoclc $1,372  70 

Walton  Brothers 1, 596  00 

J.  D.  Cunimings *-l,356  00 


Class  No.  23.  Hose — Continued. 

T.M.  Shepherd $ 

Joseph  L.  Savage t 

Class  No.  29.  Bituminous  (Cum- 
berland) coal : 


T.  W.  Ril*^y  &  Sons. 
Johnson  Brothers... 
T.  E.  Clark  &  Co  ... 

C.  T.  Yoder 

Joseph  L.  Savage  . .. 
A.  Greenlees,  jr 


*  Accepted. 


t  Declined. 


♦  For  wharf  only. 


§  Informal. 
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>§en  for  plomng,  sowing j  harrowing ^  and  rolling  about  300  aores  of  land  on  Mare  lalandf 

Calf  under  advertisemettt  dated  /September  18, 1876. 


Name  of  bidder. 


Gtorge  Rounds 

V.RKing 

J.DriseoU 

G.  Fitzmaurice 

JohD  O'Neal  and  James  CostcIIo 


I"- 

a  c8 
•S  a. 


|r>  00 

4  00 

3  75 

3  25 

♦2  95 


m  ^ 
^  est 


14  75 


sS-aJ 


10  50 

t35  00 

25 

10 

20 


Offm  for  supplies  for  the  United  States  navy-yard^  League  Island^  Pa.,  undet*  adverttsenieni 

dated  SeptenAer  18,  1876. 


Class  No.  5.  Oak  and  hard  wood : 

A.  Benton  &  Brother $!U7  50 

J.  W .  Gaftkill  &  Son *300  00 

Class  Xo.  6.  White  pine,  &c.: 

A.  Benton  &  Brother S.^B4  00 

J.W.Gaskill&Son   *317  00 

Class  No.  7.  Lime: 


Cedar  Hollow  Lime  Co 

Paul  J.  Field 


Cla»Xo.8.  Cement: 


$G3  00 
t  *63  00 


&,  Trinkle V^S329  00 

PaolJ.  Field *475  50 

ClaasNo.  9.  Gravel  and  sand: 

Paul  J.  Field •$lll  00 

Class  No.  11.  Iron  spikes  and 

nails: 

Bellah  &  Elliott *^125  00* 

PaulJ.Field 142  00 

Claw  No.  12.  Steel: 

Midvale  Steel  Works *'$46  75 

J^oblitt,  Brown,  N.,  &  Co..  5.1  00 

PanlJ.  Field 59  00 


Claw  No.  14.  Files: 

Bellah  &  Elliott , 

Noblitt,  Blown,  N.,  &  Co. 
PaolJ.  Field 


.*90  88 
109  45 

*81  50 


Cla«  No.  15.  Paints,  oils,  and 


Bellah  &  Elliott $231  20 

W.  Waterall  &  Co *22l  50 

^'oblitt,  Brown,  N.,&  Co.,         234  45 


Class  No.  16.  Ship-chandlery  : 

Noblitt,  Brown,  N.,  &  Co..     *^396  :55 
PaulJ.Field 431  15 


Class  No.  17.  Hardware : 

Bellah  &  Elliott $944  26 

Noblitt,  Brown,  N..  4^  Co..         874  46 
PaulJ.Field •8-23  85 

Class  No.  20.  Hay : 

PaulJ.Field *$788  00 

Class  No.  21.  Provender : 

PaulJ.Field *$468  00 

Class  No.  22.  Charcoal : 

PaulJ.Field *$17  .50 

Class  No.  24.  Oils : 

Noblitt,  Brown,  N.,  &  Co..     "1211  00 

Class  No.  25.  Iron -work,  piping, 
6lc.: 


*Ar. 


§52  50 


PaulJ.Field 

Class  No.  27.  Anthracite  coal : 

No  bids  received. 

Class  No.  29.  Bituminous  Cum- 
berland coal : 


No  bids  received. 

Class  No.   32.    Machinery  and 
tools: 

J.  A.  Fav«&  Co *$1,334  00 

Paul  J.  Field 1,840  00 


'Accepted. 


t  Incomplete. 


♦  Decided  by  lot 


§  Per  lot. 
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Offers  for  supplies  for  the  United  States  navy-yard^  Mare  Island,  Col,,  under  adveriis 

dated  September  21,  1876. 


Class  No.  5.  Lumber : 

William  Walker $919  75 

A.  Powell t«70  00 


Class  No.  11.  Nails : 

William  Walker 
A.  Powell , 


$• 


Offers  for  supplies  for  the  United  States  navy-yard,  Norfolk,  Fa.,  under  advertisement 

September  23,  1876. 


Class  No.  4.    Yellow  pine : 

A.  A.  McCullough 

Class  No.  11.  Round  iron,  &.c. 


E.  V.  White  «&  Co 

Holmes  &.  Co 

Taylor,  Elliott  &  Waters 
Forbes  <fc  Butts 


Class  No.  5.    Walnut : 
A.  A.  McCulloagh. 


Clas  No.  11.  Iron  spikes,  nails, 
&c: 

E.  V.  White  <fc  Co 

Holmes  &  Co 

Taylor,  Elliott  &  Waters 

Forbes  «fc  Butt 

D.  K.  Osbourn 

Class  No.  14.    Files : 


I  •   •  V  «    « 


E.  V.  White  <fc  Co 

Holmes  &  Co 

Taylor,  Elliott  &  Walters 

Forbes  &,  Butt ,.... 

D.  K«  Osbourn 

Class   No.  16.    Cotton-waste, 
«&.c. : 

E.V.  White  &  Co 

Holmes  &  Co 

Taylor,  Elliott  &  Waters 
Forbes  «fc  Butts 

D,  K.  Osbourn 

Class  No.  17.  Hardware,  &c.  : 

E.  V.  White  *5^  Co 

Holmes  &  Co 

Taylor,  Elliott  &  Waters 

Forbes  &  Butts 

D.  K.  Osbourn 


•$750  00 


$41  10 
43  50 
47  40 

*39  90 


•$44  00 


•^26  75 

32  75 

37  50 

30  25 

83  56 

$.39  99 

47  15 

49  75 

•36  85 

52  54 

•812  40 

15  00 

16  50 
12  95 
27  25 


619  65 

•18  35 

27  80 

19  (55 

46  13 


Class  No.  18.    Stationery : 

Vickery  &  Co 

D.  K.  Osbouru , 

W.  H.  Dempsey 


Class  No.  20.    Hay,  &.c. : 


Peters  Bros 

A.  A.  McCullough. 


Class  No.  21.    Provender: 


A.  A.  McCullough 
Peters  Bros 


Class  No.  23.     Qum,  Packing, 
<&c.: 

E.V.  White  &  Co 

Holmes  &Co 

Taylor,  Elliott  &  Waters 

Forbes  &  Butts 

D.  K.  Osbourn 

Class  No.  24.    Lard  oil : 


E.V.  White  &  Co 

Holmes  &  Co 

Forbes  &,  Butt«... 
I).  K.  Osbourn ... 


«  •  «  •  •   «  • 


Class  No.  15.    White  lead,  zinc, 
<&c.: 


E.  V.  White  &  Co 

Holmes  &  Co 

Forbes  &  Butts... 
D.  K.  Osbourn 


Class  No.  17,    Hardware,  &c. : 


E.  V.White  &  Co 

Holmes  «&  Co 

Tavlor,  Elliott  &  Waters. 

Forbes  &  Butts •. . , 

D.  K.  Osbourn 


•4( 


•$:W) 
36 


•$29 
3:2 


^♦1 
1 


•$1 


e^ 


*  Accepted, 


t Accepted,  being  tbe  lowest  Id  tbe  aggregate. 


X 
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fert  for  $t^plU!8  for  United  States  nav^-yard  at  League  Uland,  Pa.^  under  adcerlisement 

dated  October  18,  1876. 


la«sNo.  1.    Brick: 
Beojamin  Alien. 
CUi8  Ko.  2.    Lime : 


•$592  00 


Benjanaiii  Allen $1,140  00 

PanlJ.FieM 1,170  00 

Morris  &  Budd *'1,050  00 

Cedar  Hollow  Lime  Co. ..  1, 188  00 


ClasiNo.3.    Hydraulic 

cement ; 

Benjiniin  Allen , 

Lesley  &  Trimble  .... 

PanlJ.  Field 

Morris  &  Budd 

David  Babcock  &,  Co.. 
J.G.&J.M.  Waters.. 
S.M.  Hamilton 


•$244  00 

290  00 
398  00 
&)0  00 
308  00 
318  00 
380  00 


Cla«8  No.  4.    Building-sand 


Benjamin  Allen 
PanlJ.  Field.... 
Abel  Jeanes 


•$414  00 

534  00 

1,020  00 


ClasH  No.  5.    Cast-iron    col- 
umns,   plate-iron    girders, 
and  iron  I-beams : 

David  Babcock  &  Co 

Potter  &  Hoffman 

H.  A.  Ramsey 

William  B.  Scaife  «&  Sous 
PhcBuix  Iron  Company.. 
Philadelphia   Arch    Iron 

Company 

Edgemore  Iron  Company 

New  Jersey  Steel  and  Iron 

Company 


S20,492  80 
21,395  (K) 
21,742  30 
19,584  50 

•17,772  50 

20, 403  00 
18,096  a) 

19. 432  30 


Opened  in  the  presence  of — 

J.  C.  HOWKLL, 

Chief  of  Bureau. 
W.  P.  8.  Saxger, 

Citil  Engineer,  Bureau  Yards  and  Docks. 
A.  E.  Merritt, 

Chief  Clerk  Bureau. 
D.  J.  Partello, 

Clerk  Class  4. 


^fn  for  supplies  for  United  States  navy-yard  at  League  Island^  Pa.,  on  requisitions  Xos.i)6 

57,  afid*58,  October  25, 1676. 


^niaition  No.  56.    Spikes, 

Ac.: 

PanlJ.  Field 

Soblit,  Brown,  N.,  &  Co. 
J-  fi.  Sbanuou 

Be«tni8ition  No.  57.    Window- 
Rla*s,  dec. : 

B-  H.  Shoemaker, 

in  part,  glass...  |40  00 
Robert  Shoemaker 

4Co.,inpart..     99  50 


$238  00 
tl99  76 
•234  70 


$139  50 


Requisition  No.  57.    Window- 
glass,  <&c. — Continued . 

Noblit  Brown,  N.,  ^  Co.. 

Russell  &  Landis 

W.  F.  Simes  &  Son 

U.  S.  Lead  Co 


Requisition  No.  58.    Spikes, 
(&o.: 

PaulJ.Field 

Noblit  Brown,  N.,  &  Co., 

(wrought  bolts) 

J.  B.  Shannon 


1142  88 
138  85 
124  00 

"123  85 


'$133  25 

161  11 
137  'J5 


^Accepted. 


f  Incomplete, 
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Offers  for  supplies  for  United  States  nary-yard  at  League  Island^  Pa,j  on  requisitions 

51,  52,  53,  54,  and  55,  October  25,  1876. 


Requisition  No.  50.    HiDges, 


PaolJ.  Field 

Noblit,  Brown  &  Co. 
J.  B.  Shannon 


Requisition    No.  51.      Japan 
drier,  &,c, : 


W.  F.  Simes&Son 

PaulJ.Field 

Noblit,  Brown,  N.,  &  Co. 

Requisition  No.    52.     Whit^ 
zinc  in  oil : 

W.  F.  Simes&Son 

Noblit,  Brown,  N.,  &  Co  . 

Russell  <&  Landis 

Felton,  Ran  &  Sibley 

United  States  White- Lead 
Company 

Requisition  No.  53.    Window- 
glass,  &c. : 


W.F.Simes&  Son 

Noblit,  Brown,  N.,  &  Co 


$115  00 

139  36 

•114  40 


$110  35 
72  10 

f72  10 


$50  00 
55  00 
51  25 

*47  50 

48  12 


$291  80 
319  a5 


Requisition  No.  53.   Window- 
glass,  &c. — Continued. 

Russell  &  Landis 

Felton,  Ran  &  Sibley 

United  States  White-Lead 
Company 

Requisition  No.  54.    Gouges, 
&c.: 


PaulJ.Field 

Noblit,  Brown,  N.,  &  Co 
J. B. Shannon 


Requisition  No.  55.    Window- 
glass,  &c. : 

Noblit,  Brown,  N.,  &  Co  . 

Russell  &  Landis 

Felton,  Ran  &  Sibley 

Benj'n  H.  Shoe- 
maker, in  part 
only,  glass $155  00 

Robert  Shoema- 
ker &  Co.,  in 
part  only 94  10 


United  States  White-Lead 
Company 


Offers  of  supplies  for  the  United 

Requisition  No.  24.    Gasoline 
and  plow : 

F.  B.  Taylor  &  Co 

Requisition  No.  25.     Uphol- 
stering materials : 

Coffin  &  Hendry 

James  E.  Gordon 

Requisition  No.  26.    Lumber : 

A.Powell 

William  Walker 

Requisition   No.  27.      Hard- 
ware: 

James  E.Gordon 

W\ M.Rockwell .. 

Coffin  &  Hendry 

Duuham,Carrigues  ^Co. 

Requisition  No.  29.     Miscel- 
aneous : 

James  E.  Gordon 

Coffin  &  Hendry 

'Accepted. 


States  navy-yard  at  Mare  Island,  Cal.,  under  advet 
dated  October  31,  1876. 


'$383  50 


^$315  65 
317  05 


*$327  50 
351  50 


*$244  50 
311  79 
313  32 
462  15 


*$145  00 
158  00 


Requisition  No.  29.   Stone  and 
gravel : 

A.Powell 

Thomas  Rodgers 


Requisition   No.  30.      Hard- 
ware: 

James  E.  Gordon 

W.  M.  Rockwell 

Coffin  &  Hendry 

Dunham,  Carrigues  &  Co . 

Requisition    No.   31.      Hard- 
ware: 


James  E.  Gordon 

Coffin  &  Hendry 

W.M.Rockwell 

Dunham  Carrigues  &  Co. 

Requisition  No.  32.    Iron : 

James  E.  Gordon 

W.M.Rockwell 

Coffin  &  Hendry 

Dunham,  Carrigues  <&  Co. 


f 


t  Decided  by  lot. 


;lnforE 
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OfffT9  for  supplies  for  United  Stales  navy-yard  at  Portsmouth^  K,  H.,  under  advertisement 

dated  November  6,  1876. 


H»y,  per  ton : 

George  H.  Hayes 
Lewis  &  Brooks . 

C.W.Cottle 

G.  H.  HaoimoDd 

Straw,  per  ton : 

Lewis  &  Brooks. 
Steven  Grant . . . , 


7  69 
20  00 

19  00 

20  00 


20  00 
Ml  50 


C.W.Cottle 

G.  A.  Hammond 


Corn-meal,  per  bushel : 

Lewis  &.  Brooks... 

Hill  &  Stover 

Geo.  Getchel 

C.  W.  Cottle 

I.  Brooks 

Thoniaa  Neal 


$15  00 

18  00 

'7^ 

97^ 

a4 

80 
74 
74 

Offenfor  supplies  for  United  States  navy-yard  at  League  Island^  Pa.y  under  advertisement 
dated  Novetnber  10,  1876,  on  requisitions  Nos.  62,  63,  64,  and  65. 


Requisition  No.   02.    White- 
lead,  &c. : 

United  States  White-Lead 
Company 

Felton,Ran  &  Sibley... 

Reqaisition  No.  63.  Wrought- 
iron  pipes,  &c. : 

Morris,  Tasker  i&  Co 

Pancoast  &,  Maule 

W.  C.  Allison  &  Co 


*$130  60 
131  80 


187  63 

*181  76 

273  12 


Requisition    No.    64.     Pipe, 
brackets,  &c. : 


S.  J.  Creswell 

Noblit,  Brown,  N.,  &  Co, 
J  B.  Shannon 


Requisition    No.    65.      Tool- 
steel  : 

Morris,  Wheeler  «fe  Co. .. 
Mid  vale  Steel- Works 


§.369  14 

322  52 

*314  14 


t38  50 
*46  75 


Offm  for  supplies  for  United  States  navy-yard  at  Kittery,  3/c.,  under  advertisement  dated 

November  11,  1876. 


nifiition  No.  12.    Gas-oil : 

Kiderdt  Cotton 

^'- T.  Mathes  &  Co 


Per  gaL 


C.  Dwight  Ha  nsco  i. 
John  Stokell  «&  Co.. 


Per  gal. 

204 
19i 


No.  4— BUREAU  OF  NAVIGATION. 

Bureau  of  Navigation,  Navy  Department, 

October  31,  1876. 

SiR:  I  have  the  honor  to  submit  the  following  report  of  the  Bureau 

^^  Navigatiou  for  the  past  year,  together  with  estimates  for  its  support 

^^cl  for  the  expenditures  that  will  probably  be  required  in  that  division 

^J  the  naval  service  committed  to  its  immediate  charge  for  the  fiscal 

I  ^ar  ending  June  30,  1878.    Included  in  this  report,  and  transmitted 

^^rewith,  are  the  reports  and  estimates  of  the  seventtl  offices  under  its 

^^gnizance,  and  an  abstract  of  offers  for  supplies  received. 

NAVIGATION. 

The  bureau,  with  the  consent  of  the  Department,  has  removed  the 
^^mpass-stations,  for  the  reasons  stated  in  last  year's  report.  Other 
^^eans  have  been  provided  for  making  deviation-tables  speedily  and 


'Accepted. 


t  Informal. 
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correctly,  whenever  desired.  This  should  be  done  several  times  daring 
a  craise,  and  always  when  the  vessel  changes  greatly  her  geographical 
position. 

The  appended  report  of  Professor  B.  F.  Greene,  United  States  Navy, 
charged  with  the  superintendence  of  compasses,  gives  detailed  informa- 
tion on  this  important  subject. 

HYDROGRAPHY,  CHARTS,  AND  BOOKS. 

The  Hydrographic  Office  increases  yearly  its  sphere  of  usefulness, 
and  supplies  in  general  our  Navy  and  our  merchant-marine  with  nau- 
tical charts,  sailing-directions,  and  hydrographic  information  generally. 
The  appended  report  of  the  Hydrographer,  and  the  suggestions  made 
therein,  will  doubtless  receive  your  careful  consideration. 

The  work  of  telegraphic  determinations  of  longitude  in  the  West 
Indies  has  been  brought  to  a  close  for  the  present,  having,  indeed,  been 
carried  as  far  as  is  practicable  at  this  time.  The  results  have  been 
satisfactory.  The  work  was  ably  conducted  by  Lieut.  Commander  F. 
M.  Green,  in  command  of  the  Gettysburg,  whose  report  gives  in  detail 
all  of  the  latitudes  and  longitudes  determined  to  the  nearest  limit  of 
error.  • 

By  your  orders,  this  work  will  be  extended  this  winter,  by  me^ns  of 
chronometric  and  other  determinations  between  the  island  of  Trinidad 
and  Asninwall,  along  the  northern  coast  of  South  America. 

The  Gettysburg,  now  under  the  command  of  Lient.-Commander  HI. 
H.  Gorringe,  is  engaged  in  obtaining  information  in  localities  found 
deficient  in  the  sailing-directions  of  the  Mediterranean.    As  the  work 
of  compiling  what  has  been  published  was  done  by  this  officer,  he  is 
specially  qualified  to  supply  deficiencies  in  information. 

A  vessel  named  by  you  as  likely  to  be  available  for  making  a  running 
survey  of  the  coast  of  Guatemala  has  been  supplied  partially  with  iix- 
struments  and  deep  sea  sounding  apparatus  for  use  in  transit. 

The  bureau  has  to  regret  that  in  several  cases,  and  indeed  in  ever^ 
case  where  this  sounding-apparatus  has  been  furnished  to  vessels  o^'* 
war  without  specific  instructions  for  sounding,  not  a  single  cast  has  be^  ^ 
made.    This  will  make  it  advisable  hereafter  to  furnish  this  apparatc::^* 
only  in  exceptional  cases,  accompanied  by  specific  orders  for  soundin  ^3,* 

At  the  time  of  my  last  report,  the  Tuscarora,  under  the  command  ^^^ 
Coramandt^r  J.  N.  Miller,  was  commencing  a  line  of  soundings  from  tL^^ 
Sandwich  Islands  to  the  Feejee  Islands,  and  thence  to  the  port  of  Bri^  s 
bane,  Australia;  further  projected  soundings  were  not  made,  owing  ^ 
the  work  having  already  been  done  by  the  English. 

These  soundings  are  of  great  interest  to  scientists,  and  afford  de=^  fi 
nite  information  to  those  who  may  be  interested  in  submarine  cabL  -^' 
between  the  points  named. 

This  sonnding  was  done  by  the  Tuscarora  without  interfering  w»^  tl 
her  important  duties  as  a  vessel-of-war,  and  nff'orded  a  practical  illust  "^^ 
tion  that  deep  sea* soundings,  as  now  made,  require  no  sacrifice  to  tta^-»^ 
work  as  a  specialty. 

Several  years  consecutively  this  bureau  has  asked  appropriations  "^^r 
establishing  the  survey  of  the  North  Pacific  Ocean  on  a  proper  bas.^s» 
and  has  endeavored  to  show  what  should  be  done,  and  that  it  prope:ir"lv 
belongs  to  our  Government  to  do  it.    A  steamer  proi>erly  built  for  Xh^ 
work,  and  two  three  masted  schooners,  with  the  necessary  outfits,  vro^J^ld 
cost  two  hundred  thousand  dollars,  and,  when  at  work,  this  force  \votiM 
he  maintained  at  less  cost  than  an  ordinary  cruiser,  and  in  additioa  to 
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serving  nsefally  as  vessel s-of- war  wonld,  by  cooperating,  spare  great 
labor  in  establishing  positions,  in  making  excellent  running  surveys, 
and  thus  rendering  comparatively  sate  the  navigation  of  that  great 
ocean. 

The  instrumental  location  of  a  transcontinental  shipcanal-lineon  the 
isthmus  of  Panama,  as  well  as  that  known  as  the  Atrato-Napipi  route, 
lemains  unpublished  from  a  lack  of  the  necessary  appropriations.    The 
maps,  plans,  and  calculations  have  been  made  for  more  than  one  year. 
It  is  intended  to  keep  the  libraries  of  our  shipsofvvar  up  to  the  re- 
quirements of  the  age  by  adding  new  publications  which  appear  to  be 
calculated  to  extend  the  usefulness  of  the  Navy,  which  goes  beyond 
mere  efficiency  in  our  vessels  for  war  purposes,  as  is  shown  in  the  col- 
latcml  employment  of  our  vessels-of-war  under  the  command  of  and 
aided  by  able  and  efficient  officers. 

CONTEIBUTIONS  TO  THE  INTERNATIONAL  CENTENNIAL  EXHIBITION. 

This  bureau  has  complied  with  all  requirements  from  the  representa- 
tive of  the  Navy  Department  at  the  Government  Exhibition  in  supply- 
ing articles  of  interest  under  its  cognizance,  comprising  compasses,  and 
the  various  nautical,  meteorological,  surveying,  and  plotting  instru- 
ments; deep-sea  and  ordinary  sounding  implements;  running,  signal, 
and  other  lights  }  night-signals  ;  nautical  charts  and  sailing-directions; 
a  flag  ship's  library,  and  a  collection  of  national  flags  from  the  earliest 
iwioil  of  this  Government  to  date,  as  well  as  distinguishing  and  signal 
flMfjs;  and  it  is  gratif\ing  to  state  that  the  contributions  from  this  bu- 
^M  were  appreciated  as  a  very  interesting  part  of  the  display  made  by 
tlie  Navy. 

NAVAL  OBSEBVATOEY. 

The  report  of  the  Superintendent  of  the  Naval  Observatory,  herewith 
appended,  presents  the  subjects  under  his  charge  so  fully  as  to  require 
DO  special  notice  of  this  bureau. 

NAUTICAL  ALMANAC. 

The  report  of  Prof.  J.  H.  C.  Coffin,  charged  with  the  calculations, 
factions,  and  publication  of  our  Nautical  Almanac,  requires  special 
^^tention.  The  calculations  and  reductions  are  made  years  in  advance, 
^ndiudeed  the  |)ublications  most  l>e  also,  in  order  to  fulfill  their  pur- 
poses.   Without  sufficient  appropriations  this  cannot  be  done. 

SIGNALS  AND   SIGNAL  OFFICE. 

The  appended  report  of  the  Chief  Signal-Officer  of  the  Navy  will  be 
^ad  with  interest,  atfording  as  it  does  evidence  of  increased  efficiency. 

The  tactical  and  general  signal-books  are  now  completed  and  issued, 
^^ila  blind  established  which  will  render  the  possession  of  the  sigual- 
*^k8,  with  the  blind  included,  of  no  value  to  an  enemy. 

^ew  methods  of  night  signaling  for  fleets  have  been  satisfactorily 
*^^ted,  and  still  further  success  seems  to  be  assured,  whilst  the  use  of 
^^ectricity  for  lighting  vesselsof-war  and  for  signaling  seems  to  be  prob- 
able ere  long.  Indeed,  for  signaling  it  is  only  unemployed  now  because 
^^18  relatively  expensive.      ,  » 

The  Chief  Signal-Officer,  with  two  assistants,  is  now  endeavoring  to 
^tablish  a  practicable  method  of  phonetic  signaling,  sufficiently  inex- 
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pensive,  if  possible,  to  allow  its  use  on  board  of  merchant-steamers  and 
sailing- vessels  for  indicating  at  least  the  course  steered,  and,  with  vessels- 
of-war,  for  communicating  with  each  other  in  fogs  and  thick  weather, 
orally,  in  the  same  manner  as  is  done  visually  by  the  Army  signal 
method. 

OFFICE  OF  DETAIL. 

The  naval  service  supplies  twenty  officers  employed  under  the  Treasury 
Department  in  the  various  duties  connected  with  the  Light-House  Estab^ 
lishment  and  the  inspection  of  light-houses.     It  furnishes,  also,  tift^ 
officers,  of  diflferent  grades,  engaged  in  the  hydrographic  work  of  th^ 
Coast  Survey,  who  are  thus  gaining  an  experience  that  will  be  of  great 
advantage,  prospectively,  to  the   Navy,  even  when  it  is  consideretl 
strictly  for  war  purposes,  whilst  the  Government  gains  the  advantage  of 
employing  this  large  number  of  officers  in  purely  civil  pursuits  to  ren- 
der navigation  safe.    It  must  be  borne  in  mind  that  their  pay  and  main- 
tenance is  chargeable  to  the  naval  appropriations,  and  that  their  serv- 
ices elsewhere  entail  a  considerable  expenditure  that  would  otherwise 
not  be  incurred  by  the  Navy. 

CONTRACTS. 

With  the  exception  of  illuminating  oils,  and  commanders'  and  navi 
gators'  stationery,  the  supplies  with  the  furnishing  of  which  this  burea*^ 
is  charged  are  of  such  special  nature  as  to  forbid  the  exercise  of  the  coo 
tract  system,  but  necessarily  demand  a  purchase  by  careful  selectioUi 
and  at  fair  prices  to  dealers  and  instrument-makers. 
KespectfuUy  submitted. 

DANIEL  AMMEN, 

Chief  of  Bureau, 
Hon.  Geo.  M.  Kobeson, 

Secretary  of  the  Navy. 


Office  of  Superintendent  of  Co^ipasses, 
Bureau  of  Navigation,  Navy  Department, 

WashiiigtoTij  October  liO,  1876. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  synopsis  ^ 
my  annual  report  to  the  bureau  for  the  current  year: 

THE  navy  compass. 

Relative  to  the  Navy  compass,  reference  is  made  to  an  improvem^i 
recently  proposed  by  Mr.  Eitchie,  in  the  rard-magnc^s,  consisting  in  tt 
substitutior  of  bundles  of  steel  wire  for  the  piles  of  thin  laminae  n 
used.  Certai  I  advantages  of  these  magnets  are  specified  as  made 
parent,  and  a  trial  of  a  few  compasses,  thus  fitted,  at  sea,  is  recon 
mended. 

Mention  is  made  of  the  compass-case,  fitted  up  under  your  orders,  i 
the  Government  building  of  the  International  Exhibition,  and  a  list  < 
its  contents  is  given. 

COIVIPASS  INSPECTION. 

Under  this  head  a  detailed  description  of  the  compass-testing  instn 
ment,  recently  constructed,  is  given.    This  instrument  is  intended     ^ 
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be  used  as  an  auxiliary  to  the  compass  observatory,  near  Boston,  in 
the  examination  of  the  Navy  compasses  at  the  several  navy-yards,  after 
the  compasses  are  turned  in  from  cruises  at  sea ;  and  the  practicability 
of  making  these  examinations,  where  they  are  liable  to  encounter  large 
compass  disturbances  from  magnetic  surroundings,  is  justified  by  cer- 
tain peculiarities  in  the  construction  and  use  of  this  instrument. 

MAGNETISM  OF  SHIPS  AND  COMPASS  DEVIATIONS. 

Magnetic  examination  of  the  Alert  and  Huron. — A  detailed  statement 
of  the  magnetic  examination  of  the  new  iron  sloops  of  war  Alert  and 
Hurbu,  during  last  winter,  is  presented.  The  results  comprise  the  de- 
viations of  the  standard  and  steering  compasses,  with  the  correspoud- 
iag magnetic  elements  of  both  ships,  from  three  sets  of  obseivatious ; 
of  which  two  sets  were  made  under  steam,  first  with  the  port  helm  and 
next  with  the  starboard  helm,  and  one  set  with  the  smoke-funnel 
lowered. 
In  reviewing  these  results  attention  is  called — 

First,  to  the  characteristic  ditterences  in  both  the  polar  and  quad- 
niDtal  forces,  and  in  the  corresponding  compa-s  deviations,  according 
as  the  direction  of  the  swing  was  to  the  right  or  to  the  left,  and  which 
are  more  decided  as  the  changes  in  heading  were  more  rapid.  It  is 
shown  that  these  evidences  of  tardiness  in  the  inductive  action  appear 
to  be  at  the  least  as  decided  for  the  polar  as  for  the  quadrantal  force. 
Allusions  are  made  to  the  theoretical  considerations  bearing  upon  this 
question ;  and  it  is  suggested  that  in  pi*actice  there  is  need  of  certain 
precautious,  if  entirely  reliable  observations  are  to  be  made. 

Secondly,  to  the  remarkable  changes  of  the  standard  compass  of  the 
Alert  since  the  examination  of  that  vessel  in  1875.  These  changes  are 
attributed  in  part  to  the  shortening  of  the  smoke-funnel  and  in  part  to 
the  cutting  away  of  the  lower  sections  of  the  iron  rail  upon  the  mizzen 
mast,  the  two  removed  portions  having  probably  concurred  as  a  partial 
polar  corrector  of  the  compass. 
Thirdly,  to  the  influence  of  lowering  the  smoke-funnel  during  the 
thinl  set  of  observations  on  board  each  shi[>. 

Fourthly,  to  the  existence  of  well-defined  sextantal  deviations,  in 
addition  to  the  usual  polar  and  quadrantal  deviations,  at  the  steering- 
compass  of  the  Alert,  with  allusions  to  theoretical  considerations. 

THE    ADJUSTABLE    BINNACLE. 

•A  detailed  description  is  given  of  the  new  adjustable  binnacle  with 
polar,  quadrantal,  and  vertical  correctors,  attbrding  facilities  not  only 
for  the  convenient  magnetic  correction  of  the  compass,  but  for  a  com- 
plete definite  registry  of  the  corrections,  as  separately  made,  as  well  as 
'or  subsequent  readjustments  and  registrations,  either  at  sea  or  in  port. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

B.  F.  GKEENE, 
Professor  of  Mathematics  TJ,  S.  N,^  Superintendent  of  Compasses, 
Commodore  Daniel  Ammen,  U.  S.  N., 

Chief  of  Bureau  of  I^avigation^ 

I^avy  DeparimenU 
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United  States  Hydrographic  Offk?e, 

Waahington^  D.  C,  September  16,  1876. 

Sir:  In  compliance  with  the  bureau  order  of  August  4,  1876,  I  hai; 
the  honor  to  forward  herewith  the  estimates  of  this  office  for  the  jef 
ending  June  30,  1878. 

Daring  the  year  ending  June  30,  1876,  the  worlj  accomplished  by  tbi 
oflBee  has  been  as  follows :  Five  new  plates  engraved  ;  ten  in  process  c 
engraving;  fifty-seven  charts  have  been  prepared  and  phot^olitbo 
graphed  ;  and  thirty-five  plates  corrected,  to  a  greater  or  less  extent,  a 
information  requiring  it  has  been  received. 

Sailing  directions:  "The  Navigation  of  the  Pacific  Ocean;''  ".Th 
AVest  Coast  of  Africa,^  Volume  II;  "The  Coasts  and  Islands  of  th 
Mediterranean,''  Part  I ;  and  "  The  Coasts  and  Ports  of  the  Bay  of  Bis 
cay,"  have  been  published  and  isvsued.  Volume  I  of  "The  Direction 
for  the  West  Indies  and  Gulf  of  Mexico;"  Part  II,  "Mediterranean; 
Volume  III  "West  Coast  of  Africa;"  and  "The  Northern  Coast  c 
France,"  are  in  hand  and  progressing  favorably. 

The  Directions  for  the  coast  of  Chili,  Bolivia^  and  Peru  have  for  severe 
months  been  awaiting  their  turn  at  the  Public  Printers;  the  usual  fai 
eign  "Lighthouse  Lists,"  " Hydrographic  Notices,"  and  "Notices  t 
Mariners"  have  been  issued. 

The  determination  of  longitudes  in  the  West  Indies  by  the  electri 
telegraph,  by  the  party  in  charge  of  Lieut.  Com.  F.  M.  Green,  U.  S.  N" 
in  the  United  States  steamer  Gettysburg,  has  been  completed  mos 
satisliictorily. 

The  positions  of  Key  West,  Havana,  Santiago  de  Cuba,  Kingstor 
(Jamaica,)  Aspinwall,  Panama,  San  Juan  de  Porto  Rico,  St.  Thomas 
Santa  Cruz,  St.  Pierre,  (Martinique,)  Bridgetown,  (Barbados,)  and  For 
Spain,  (Trinidad,)  have  been  occupied,  the  measurements  being  ma«I< 
from  Key  West,  the  position  of  which  had  been  determined  with  greai 
accuracy  by  the  United  States  Coast  Survey.  The  observations  are  now 
being  computed  for  publication.  For  the  first  time  the  latitudes  and 
longitudes  of  these  islands  have  been  determined  accurat^ily,  so  as  io 
admit  of  no  question. 

On  tlie  return  of  the  Gettysburg  some  intervals  in  the  soundings  mafle 
by  Her  Britannic  Majesty's  steamer  Challenger  between  St.  Thomas  and 
Bermuda  were  filled  in,  the  line  of  soundings  being  continued  from  Ber- 
muda to  Cape  Henry;  the  greatest  depth  obtained  was  3,950  fathoms, 
confirming  those  made  by  the  Challenger. 

The  sounding-machine  invented  by  Sir  William  Thompson,  with  im- 
provements by  the  Bureau  of  Navigation,  and  the  piano  wire  for  souiul- 
ing,  have  in  this,  as  in  every  other  instance,  given  satisfactory  re^nlt.*'. 
The  instruments  used  in  the  determination  of  longitudes  are  in  good 
order  and  require  no  expenditure;  it  is  to  be  hoped  that  it  may  be  foumi 
practicable  at  a  future  period  to  continue  these  valuable  determinations. 
During  the  fiscal  year  the  agents  of  this  office  have  sold  five  tbousand 
and  thirty-one  (5,031)  charts,  and  one  thousand  a!id  nineteen  (1,019) 
sailing  directions,  and  other  publications  of  the  office. 

As  the  estimates  of  the  office  have  been  only  such  as  to  admit  with 
economy  of  its  gradual  progress  toward  meeting  all  the  demands  of  the 
commercial  and  naval  marine,  the  reduction  of  the  appropriation  for  the 
fiscal  year  ending  June  30,  1877,  will  cripple  the  office  in  its  progress, 
debarring  it  from  publishing  much  of  its  work  as  completed;  this  will 
especially  be  the  case  if  unable,  from  want  of  appropriation,  to  priut 
works  which  are  now  ready  and  others  which  will  soon  be  ready  for  the 
presa. 
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The  greater  number  of  charts  from  the  survey  of  the  United  States 
steamship  Narragansett,  Commander  Dewey,  on  the  coasts  of  Lower 
California  and  in  the  Gulf  of  California,  are  as  yet  not  engraved.    The 
appropriations  requested  for  completing  the  work  have  not  been  granted. 
The  replotting  of  it  has  been  carried  on  as  rapidly  as  the  small  force  at 
the  disposal  of  the  office  would  permit,  and  the  few  which  have  been 
engraved  have  been  completed  at  the  sacrifice  of  other  office-work,    I 
may  here  mention  that  the  general  charts  of  Commander  Dewey's  sur- 
vey have  already  been  engraved  by  the  British  Admiralty  Hydrographic 
Office,  who  lose  no  time  in  placing  before  the  public  everything  which 
is  of  assistance  to  navigation.     I  submit  an  estimate  for  this  work,  as 
also  for  the  continuance  of  the  survey  into  the  Pacific  Ocean,  regarding 
it  as  of  the  greatest  importance  for  the  safety  of  navigation  to  have  all 
the  dangers  existing  there  thoroughly  examined  and  determined. 

With  regard  to  the  rented  building  occupied  by  this  office,  I  will  state, 
as  in  ray  former  reports,  that  it  is  in  no  respect  fire-proof,  and  that  it 
does  Dot  contain  the  requisite  space.     As  heretofore,  1  recommend  thac 
a  building  be  purchased  and  fitted  up  for  a  Hydrographic  Office. 
Very  respectfully,  your  obedient  servant, 

R.  H.  WYMAN, 
Commodore  United  States  Navy  and  Hydrographer, 
Commodore  Daniel  Ammen,  U.  S.  N., 

Chief  of  Bureau  of  Navigation, 

Navy  Department 


United  States  Naval  Observatory, 

Washington,  October  20,  1876. 

Sffi:  In  compliance  with  the  bureau's  instructions  of  the  28th  ultimo, 
I  have  the  honor  to  submit  a  report  of  the  operations  of  this  institutiou 
for  the  past  year: 

THE  GREAT  TELESCOPE. 

Since  my  last  report, observations  with  the  26  inch  refractor  have  been 
oiade  continuously.    The  satellites  of  the  outer  planets,  Neptune,  Urn- 
fiU8,  and  Saturn,  have  been  carefully  observed,  and  also  a  number  of 
the  more  interesting  and  difficult  of  the  binary  stars.    The  observations 
of  the  satellites  and  of  the  companion  of  Sirius  have  been  communi- 
cated to  the  Astronomische  Nachrichteu.    A  paper  containing  an  ac- 
count of  the  search  for  the  companion  of  Procyon,  discovered  by  Mr. 
OttoStruve,  directorpf  the  Pulkova  Observatory,  has  been  coinmuai- 
cated  to  the  American  Academy  of  Arts  and  Sciences  at  Boston,  and 
^Iso  to  the  Astronomische  Nachrichten.     The  result  of  this  search  is, 
thatnoied  ihe  observers  at  Washington  have  been  able  to  see  the 
Companion  found  and  observed  by  Mr.  Struve  and  his  assistant;  but  they 
have  discovered  three  other  close  companions  of  Procyon,  and  conject- 
ure the  existence  of  several  more.    The  new  companions  of  Procyon 
^ere  first  seen  here  by  Professor  Holden,  and  afterwards  by  Professors 
^ewcomb,  Watson,  and  Peters,  and  by  Mr.  David  P.  Todd.     Some  of 
these  companions  have  also  been  seen  in  Cambridge,  Mass.,  by  Messrs. 
^lark,  with  the  26J-inch  objective  made  by  them  for  Mr.  McOormick. 

The  figure  of  the  object-glass  not  being  quite  perfect,  and  the  tiint 
lens  having  become  slightly  stained,  the  makers,  Messrs.  A.  Clark  & 
Sons,  proposed  to  repolish  this  lens.  The  work  was  undertaken  by 
Uem  on  April  21st  and  was  finished   May  4th  of  the  pi^^^wXi  ^^^£ 
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The  figure  of  the  glass  is  now  very  nearly  perfect,  and  the  stains  ha^ 
been  removed  from  the  flint-lens.  The  work  was  done  by  Messr 
Clark  without  compensation,  further  than  their  transportation  to  an 
from  Washington,  and  their  subsistence  while  here. 

Mr.  A.  0.  Clark,  while  testing  this  objective,  found  the  star  e  Coron 
Borealis,  a  close  and  difficult  double  star.  As  this  may  prove  a 
interesting  binary,  I  give  here  the  results  of  the  observations  made  b 
Professor  Hall : 

1876.4.  Angle  of  position,  =350o,5;  distance,  =  2'M2;  3  nights. 

The  magnitudes  are  4  and  12. 

The  dome  is  in  good  condition,  and  is  moved  with  ease,  consideriD< 
its  size.  In  March,  the  cog-work  by  means  of  which  the  dome  is  move< 
became  loose,  and  it  was  necessary  to  bolt  it  to  the  frame-work  j  bo; 
beyond  this  slight  improvement  the  dome  has  needed  no  repairs.  The 
canvas  curtain  which  covers  the  opening  in  it,  weakening  by  constant 
exposure,  is  easily  torn  by  the  wind,  and  needs  renewing  every  year. 
Still,  this  manner  of  covering  so  large  an  opening  seems  to  be  the  most 
convenient. 

The  drivingclock  continuing  to  be  troublesome,  and  frequently 
stopping,  it  was  taken  down  on  July  2d,  and  the  bearing  bf  the  shaft 
that  carries  the  conical  pendulum  was  changed.  This  bearing  was  a 
conical  steel  cup,  into  which  was  fitted  the  conical  point  of  the  shaft. 
On  examination  the  point  of  the  shaft  was  found  to  be  worn  and  rongb, 
probably  through  heating.  In  place  of  the  conical  steel  cup,  Mr. 
Gardner,  the  instrument-maker,  put  a  plane  agate  surface,  and  gave  the 
lower  end  of  the  shaft  a  spherical  surface  of  large  radius.  To  guide  the 
shatt,  an  oil-cup  is  raised  around  the  agate,  and  the  upper  surface  ot 
this  cup  forms  a  ring  the  size  of  the  shaft.  The  clock  now  runs  with 
much  IC'SS  noise  and  jar  than  bef(A*e,  and  thus  far  has  given  but  little 
trouble.  The  telescope  and  the  entire  apparatus  are  now  in  good  con- 
dition, and  are  in  constant  use. 

The  tramit  circle, — This  instrument,  under  the  direction  of  Professor 
J.  R.  Eastman,  assisted  by  assistant  observers  Edgar  Frisby,  A.  N. 
Skinner,  and  H.  M.  Paul,  has  been  employed,  as  in  the  preceding  year 
1874-'75,  in  observations  of  the  sun,  moon,  and  planets,  and  of  a  large 
list  of  miscellaneous  stars  whose  places  were  desired,  first,  as  zero- 
points  for  the  formation  of  a  catalogue  from  the  zone  observations  made 
here  in  the  years  1840  to  1849 ;  secondly,  for  the  use  of  Lieut.  G.  M. 
Wheeler,  Corps  of  Engineers,  United  States  Army,  in  the  reduction  ot 
the  zenith  telescope  work  of  his  parties  engaged  in  surveying  and 
exploring  the  western  Territories;  and,  thirdly,  for  the  use  of  Lieut. 
Com.  F.  M.  Green,  in  his  determinations  of  latitude  in  the  West  Indies. 

Considerable  progress  has  been  made  in  the  observation  of  the  list  of 
stars  from  the  British  Association  Catalogue,  between  120^  0'  and  13F 
10'  north  polar  distance. 

The  observations  of  stars  from  the  American  Ephemeris  have  been 
generally  limited  to  those  necessary  for  the  determination  of  time  and 
azimuth,  and  tor  reflection  observations. 

In  October,  1875,  clock  signals  were  exchanged  on  five  nights  with  the 
observatory  of  Lehigh  University,  Bethlehem,  Pa.,  to  determine  the 
longitude  of  that  observatory.  A  report  of  this  work  will  appear  in  an 
appendix  to  the  volume  of  1875. 

The  roof  of  the  transit-circle  observingroom  is  still  in  a  very  bad 
condition,  and  should  be  rebuilt  on  an  entirely  different  plan. 

The  9.6-twc/i  equatorial, — This  instrument  is  under  the  oharge  of  Pro- 
iessor  Eastman,  with  Messrs.  ¥rab^.j  Skinner,  and  Paul  as  assistantfi. 
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been  employed  in  the  observation  of  occultations,  and  in  identi- 
isteroids  whose  places  are  not  well  known. 

il  circle  and  transit  instrument — With  the  transit  instrument  Pro- 
Yarnall  has  been  observinfj  such  stars  as  had  not  been  sufficiently 
?d  in  the  catalogue  which  was  published  for  the  years  1845  to 
ind  other  stars  whose  phices  have  since  been  observed  in  declina- 
th  the  mural  circle.  He  has  reduced  these  stars  to  their  mean 
and  they  are  now  ready  for  a  new  edition  of  that  catalogue. 
1  also  been  engaged  in  preparing  for  publication  that  portion  of 
inal  volume  for  1874  which  is  now  in  i)ress.  He  was  assisted  by 
5or  Lockwood  until  the  latter's  retirement  in  August  last. 
iieteorological  department  has  been  in  charge  of  Profi-ssor  East- 
nd  the  nsual  observations  with  the  barometer,  and  the  dry,  wet, 
ar  thermometers  have  been  made  at  0**,  3*»,  6^,  9*^,  noon,  3^*,  (i^, 
on  each  day.  The  observations  for  1875  were  ready  for  the 
in  August,  and,  though  unavoidably  delayed,  200  extra  cop- 
1  soon  be  ready  for  distribution  to  our  meteorological  correspond- 

nometers. — There  are  at  present  82  chronometers  under  compari- 
which  58  are  ready  tor  issue  and  24  are  undergoing  trial.  There 
in  the  hands  of  Messrs.  Negus  undergoing  repairs.  This  firm 
itinued  to  do  the  cleaning  and  repairing  of  instruments  for  the 
atory,  and  has  sent  here  25  chronometers  during  the  year  in  good 

Fifty-three  chronometers  and  seven  watches  have  been  received 
1  sources,  and  34  chronometers  and  6  watches  have  been  issued 
• 

t.  Commander  C.  H.  Davis  was  ordered  to  duty  October  23, 1875; 
r.  N.  Lee,  15th  November;  Lieut.  J.  J.  Brice,  1st  December: 
Uomniauder  G.  W.  Pigman,  March  1,  1876;  Lieut.  C.  H.  Arnola 
tached  November  12,  1875;  Lieut.  J.  J.  Brice,  March  7,  1876; 
r.  N.  Lee,  May  31.  The  last  was  re-ordered  September  19, 1876. 
on  duty  at  present  are  Lieut.  Commanders  C.  H.  Davis  and  G.  W, 
n;  Lieut.  Edward  W.  Sturdy  (ordered  on  the  14th  instant)  and 
r.  N.  Lee. 

itigation  of  the  moon^s  motion. — Three  computers  are  now  employed 
\  work  under  direction  of  Professor  Newcomb,  with  the  appro- 
a  of  $3,000  for  the  purpose.  It  is  hoped  that  the  discussion  of  all 
?d  observations  of  eclipses  and  occultations  from  the  earliest  his- 
times  till  1760  will  be  nearly  completed  during  the  present  fiscal 
nd  will  be  ready  for  publication  by  the  end  of  1877.  The  theo- 
iuvestigation  of  the  inequalities  due  to  the  action  of  the  planets 
quire  a  longer  time  for  their  completion.  An  appropriation  of 
is  therefore  asked  for,  which  will  suffice  for  the  employment  of  a 
computer  through  the  next  fiscal  year. 

^ion  of  transit  of  Venus  observations, — This  work  is  going  for- 
s  fast  as  the  limited  balance  of  past  appropriations  in  the  hands 
commission  will  admit.  The  time  observations,  and  errors  and 
f  chronometers  at  all  the  stations  are  nearly  computed,  and  the 
es  are  all  determined.  Prof.  T.  H.  Safford  has  been  tempora- 
ployed  in  the  tedious  investigations  necessary  to  determine  the 
des  of  the  stations,  and  in  preparing  the  tables  necessary  for  re- 
the  photographic  negatives.  Next  to  the  determination  of  Ion- 
),  the  most  laborious  part  of  the  work  which  remains  to  be  done  is 
asnrement  of  the  photographic  negatives.    The  commission  as- 

this  work  to  Professor  Harkness,  in  June,  1875.  By  him  the 
xures  of  the  eight  transit  instruments  used  by  the  ob&etvvw^ 
7n 
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j>artie8  have  been  carefully  determined  by  means  of  borizontal  and  ve 
tical  collimators,  erected  in  the  fire  proof  for  that  purpose.  The  iuequa 
itiesof  the  pivots  of  these  transits  have  also  been  determined,  the  ii 
strument  employed  in  the  work  being  Professor  Harkness's  new  spbe 
ometer-caliper. 

Owing  to  bad  weather,  more  than  half  the  photographs  of  the  trans 
ot  Venus  are  so  faint  that  it  is  not  possible  to  see  them  through  an  o 
dinary  microsco|)e.  A  series  of  experiments  undertaken  to  overcoiB 
this  difficulty,  resulted  in  the  construction  of  a  new  form  of  micromet^ 
microscope,  which  renders  it  possible  to  measure  all  these  pictures  wit 
a  good  degree  of  accuracy.  Besides  this  new  optical  arrangeinen 
other  additions  have  been  made  to  the  measuring  engine,  wh  eh  greatl 
facilitate  its  use,  and  considerable  progress  has  also  been  made  in  ii 
vestigating  the  errors  of  its  glass  scales. 

The  observations  inade  at  the  UobartTown  station  for  the  telegraphi 
determination  of  the  difference  of  longitude  between  that  place  an 
Melbourne,  have  been  reduced,  but  the  final  value  ot  the  longitude  can 
not  be  ^iven  because  the  simultaneous  observations  made  at  the  Me 
bourne  Observatory  have  not  yet  been  received. 

The  observations  for  telegraphic  ditference  of  longitude  between  th 
Hobart  Town  and  Campbell  Town  stations  have  been  completely  i-i 
duced,  and  result  in  placing  Campbell  Town  thirty-nine  seconds  aui 
fifty-six  hundredths  of  time  (39^5G)  east  of  Hobart  Town. 

Blank  forms  have  been  prepared  for  the  reduction  of  the  chronoraet 
rical  differences  of  longitude,  and  much  progress  has  been  made  in  the 
computation  of  the  longitude  of  the  Kergueleu  station,  but  the  final 
result  has  not  yet  been  obtained. 

Internationa}  Exhibition^  1876. — In  response  to  inquiries  made  by  the 
Bureau  of  Navigation  in  regard  to  the  amount  of  space  desired  by  the 
Observatory  for  its  exhibit  at  the  International  Exhibition,  request  was 
made  of  the  '*  Board  on  behalf  of  the  Executive  Departments  "  for  plac- 
ing the  following  classes  of  objects,  the  plan  and  estimates  for  the  exhi- 
bition of  which  were  approved  by  the  Secretary  of  the  Navy : 

1.  A  copy  of  each  volume  of  the  astronomical  and  meteorological  ob- 
servations issued  by  the  Observatory  from  the  date  of  its  fouudiug, 
1845. 

2.  The  distinct  treatises  which  have  issued  pertaining  to  the  subjects 
constituting  part  of  its  investigations. 

3.  A  selected  number  of  chronometers  of  American  manufactaret 
taken  from  those  on  hand  for  issue  to  United  States  vessels. 

4.  A  set  of  the  instruments  actually  employed  in  observing  the  transit 
of  Venus,  December  8-9,  1874,  the  instruments  being  mounted  in  a  set 
of  buildings  similar  to  those  which  were  constructed  for  the  actual  ob- 
servations and  transported  to  the  several  stations  in  each  hemisphere. 
This  part  of  the  exhibit  was  designed  to  show  the  modes  in  which  the 
observations  were  made  and  recorded,  and  to  illustrate  American  apti- 
tude for  expeditionary  astronomical  work. 

5.  The  illustration  of  American  Arctic  exploration  from  the  yearof 
the  first  Grinnell  expedition,  (De  Haven  and  Kane,)  1850,  to  the  year  of 
the  death  of  Captain  Hall,  1871.  With  this  subject,  the  Observatory 
had  been  again  brought  into  official  relation. 

The  full  amount  of  space  required  in  the  Government  building  and 

within  the  grounds  of  the  Centennial  having  been  readily  accorded  hy 

the  representative  of  the  Navy  Department,  Bear-AdmiralJenkius,  the 

exhibit  of  the  objects  heretofore  named  has  been  satisfactorily  inadf* 

Tbe  care  of  placing  lUe  aslvouom\vi^\  ^Qt\\Qw  ^^v&  vutrusted  to  Ff^f. 
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William  Harkness,  one  of  the  observers  of  the  transit  of  Venus,  1874, 
assisted  by  Mr.  VV.  F.  Gardner,  instrument-maker  of  the  Observatory; 
that  of  the  publications  and  of  the  Arctic  collection  was  intrusted  to 
Prof.  J.  E,  Nourse. 

While  making  up  this  collection,  contributions  from  distinguished 
frieuds  of  the  American  ex[)lorers,  and  particularly  from  those  who  took 
part  in  the  different  ex])editions,  including  officers  of  the  Navy,  were 
conlially  offered  and  their  receipt  acknowledged;  efforts  being  made  to 
link  to  the  Centennial  all  who  had  been  directly  interested  in  our  ex- 
plorations. 

The  catalogue  of  "Navy  Department  exhibits,"  recently  published  at 
the  International  Exhibition,  contains  accurate  descriptive  lists  of  the 
objects  furnished  by  the  Observatory. 

The  Library. — Tlie  increase  in  the  number  of  volumes  (principally  by 
exchanges)  has  somewhat  exceeded  that  of  former  years.  The  distri- 
bution of  the  annual  volumes,  besides  supplying  the  calls  for  results 
of  the  investigations  of  the  Observatory  by  its  collaborators  in  the  va- 
rions  observatories  and  other  scientific  institutions  of  the  world,  brings 
back  rich  gratuitous  exchanges  to  build  up  our  own  resources. 

The  volume  of  observations  made  dnring  the  year  1873,  has  been 
widely  distributed.  An  appendix  to  the  volume  for  the  year  1874,  con- 
taining: a  condensed  account  of  the  Observatory,  a  list  of  publications, 
aoda  brief  description  of  each  of  the  instruments,  illustrated  by  helio- 
graphs, has  been  received  from  the  press  in  advance  of  the  volume,  and 
is  DOW  being  distributed  to  those  who  are  directly  interested  in  astro- 
nomical work. 

Very  respectfully,  your  obedient  servant, 

0.  H.  DAVIS, 
Rear-Admiral,  Super  in  tendent 

Commodore  Daniel  Ammen,  U.  S.  N., 

Chi^/  of  Bureau  of  Navigation,  cfcc,  Navy  Department 


No.  16. 


Nautical  Almanac  Office, 

Washington,  I).  0.,  October  19,  1876. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  operations 
<^f  this  office  during  the  past  year. 

The  preparation  of  the  American  Ephemeris  and  Nautical  Almanac 
''^s continued  as  in  previous  years.  The  Ephemeris  for  each  year  com- 
prises all  relating  to  the  places  of  the  sun,  moon,  pnncii)al  planets,  and 
standard  stars  that  is  desired  by  astronomers  in  such  a  work. 

Dnring  the  past  year  418  copies  have  been  sold,  and  027  have  been 
•distributed  to  the  ships  and  stations  of  the  Navy;  to  the  surveying  and 
exploring  parties  of  the  Army ;  the  Coast  Survey  and  the  Land  Oifice  ; 
^observatories  and  astronomers,  and  to  various  colleges  and  other  pub- 
'Jc  institutions,  especially  to  those  in  which  astronomical  observations 
or  investigations  are  conducted. 

.  A  smaller  volume,  containing  the  first  half  of  the  complete  Ephemeris, 
^s  published  for  the  use  of  navigators.  More  than  3,500  copies  of  the 
'*Wnac  for  each  year  are  required  for  the  supply  of  merchant-ships. 

There  have  been  printed  during  the  vear  1,000  copies  of  the  Ephemeris 
^<>r  1877 ;  500  of  the  Ephemeris  lor  1879 ;  3,000  of  the  small  almanac  for 
^^H;  1,000  of  the  small  almanac  for  1879. 
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The  small  almanac  for  1879  was  received  from  the  printer  in  Jannary, 
and  the  complete  volume  for  1879  in  August  of  the  present  year.  The 
latter  was  dehiyed  by  the  exhaustion  ot  the  appropriation  for  printing. 

The  small  almanac  for  1880  is  nearly  complete  and  stereotyped,  and 
it  is  expected  that  the  entire  Ephemeris  for  that  year  will  be  issued 
before  April  next. 

The  preparation  of  the  Ephemeris  for  1881  is  in  progress,  bat  cannot 
be  completed  with  the  appropriation  for  the  present  year. 

The  preparation  of  the  Ephemeiis  for  1882  will  be  still  more  delayed 
unless  the  whole  appropriation  requested  for  the  next  fiscal  year  be 
granted. 

Considerable  progress  has  been  made  in  extending  the  star  tables  ol 
the  American  Ephemeris  from  1800  to  1900.     But  it  has  become  neces 
sary  to  suspend  this  work  until  a  new  appropriation  becomes  available^ 
The  want  of  it  will  delay  still  more  the  preparation  of  the  Ephemeris 
for  1881. 

Of  the  167  small  planets,  49  have  been  discovered  by  American  astroia 
omers.     It  is  desirable  that  ephemerides  of  all  of  these  should  be  pre 
pared  by  citizens  of  the  United  States.    The  appropriation  of  $3,000 
year  for  this  i)urpose  enables  me  to  provide  for  25  only.    The  compel, 
sation  allowed  for  each  is  inadequate  for  the  labor  required. 

1  have  already  submitted  estimates  for  the  expenses  of  this  office  & 
the  next  fiscal  year. 

1  am,  very  respectfully,  your  obedient  servant, 

J.  H.  C.  COFFIN, 
Trof,  of  Mathematics,  V.  S.  N.j  SupH^ 

Commodore  Daniel  Ammen,  U.  S.  N., 

Chit/  of  Bureau  of  Navigation^  Navy  Department, 


United  States  Naval  Signal-Office, 

Annapolis,  Md,,  September  20,  187^. 

Sib:  I  have  the  honor  to  report  to  the  bureau  that  the  operations  a 
this  office  during  the  past  year  have  been  confined  to  an  elaborate 
series  of  experiments  with  the  electric  light  of  Professor  Farmer,  amJ 
with  signal  bombs,  rockets  and  candles  of  various  kinds,  (as  made  known 
to  the  bureau  in  my  special  reports  from  time  to  time,)  and  to  the  com- 
pletion of  the  new  general-signal  book  which  was  issued  to  the  service 
on  the  1st  instant. 

The  Coston  signal  now  in  use  in  the  Navy  so  lights  up  a  ship  as  to 
disclose  her  size,  armament,  &c.,  to  every  vessel  in  her  vicinity,  aod 
blinds  the  men  on  deck — serious  objections  in  time  of  war,  and  when 
going  through  a  great  thoroughfare  like  the  British  Channel,  or  in 
and  out  of  a  crowded  port;  and  I  would,  therefore,  recommend  that  the 
signal-candle  (which  burns  in  the  air  and  can  be  seen  by  all  the  vessels 
of  a  fleet  at  the  same  instant)  be  substituted  for  it,  until  the  electric 
light  takes  the  place,  (as  it  ere  long  must,  I  think)  of  all  other  night- 
signals. 

Working  by  the  flA-sh  system,  signals  made  by  Farmer's  electric  light 
were  read  in  my  presence  at  the  distance  of  six  miles  with  great  rapidity 
and  exactness,  at  the  torpedo  depot,  this  summer,  for  three  consecutiv^ 
nights,  without  a  single  mistake  being  made :  and  on  the  last  night  of 
my  stay  there  Professor  Farmer  so  placed  the  lantern  that  its  rays  wer^ 
thrown  vertically  in  the  air  *,  tUeu^  working  it  by  hand,  he  made  th0 
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"one,"  "two,''  "three,"  of  the  Myers  code,  thus  demonstrating  the 
practicability  of  using  the  air  as  a  "  screen  "  for  signaling.  The  night 
OD  which  tliis  experiment  was  made  was  beautifully  clear,  and  there 
seemed  to  be  the  slightest  possible  moisture  in  the  atmosphere. 

Professor  Farmer  expresses  the  opinion  that  electricity  may  be  used 
on  board  our  ships,  not  only  for  signalizing,  but  for  lighting  them  safply 
aud  economically ;  and,  in  view  of  the  great  importance  of  the  matter,  I 
trust!  may  be  permitted  to  express  the  hope  that  Congress,  at  its  next 
sessioD,  will  make  a  special  and  liberal  appropriation  for  electric  pur- 
poses. 

The  quarterly  reports  of  the  various  vessels  iu  commission  show  an 
improvement  in  the  signal  corps  of  the  Navy. 

As  the  office  is  to  be  remov^ed  to  the  Navy  Department,  the  sum  of 
iWi  will  be  sutticient  for  its  maintenance,  distributed  as  follows ; 

Laborer's  wajjea $540  00 

Contiugeut  expenses 300  00 

840  00 

I  am,  sir,  respectfully,  your  obedient  servant, 

FOXHALL  A.  PARKER, 
Commodore^  and  Chief  Signal- Officer. 

Commodore  Daniel  Ammen,  U.  S.  N., 

Chief  of  Bureau  of  Navigation,  t£*6*.,  Washington,  D.  C. 


BUREAU  OF  NAVIGATION. 

Mmat^  of  appropriations  required  for  the  service  of  the  fiscal  year  ending 
June  30,  1878,  by  the  Bureau  of  Navigation, 

FOR  THE  SUPPORT  OF  THE  BUREAU  OF  NAVIGATION. 

forsalary  of  chief  clerk,  (Revised  Statutes,  page  69,  section  416,  and  act  of 

Ao^nst  15, 187H $1,  800  00 

forsalary  of  one  clerk  of  third  class,  (Revised  Statutes,  page  26,  section  167, 

aodactof  August  15,1876) 1,600  00 

Jor  salary  of  one  clerk  of  second  class,  (act  of  August  15, 1876) 1, 400  00 

['Vsalary  of  messenger,  (act  of  August  15,1876) 840  00 

fVsalary  of  laborer,  (act  of  August  15, 1876) 720  00 

^w  contingent  expenses 800  00 

Total 7.160  00 


towte  of  appropriations  required  for  the  service  of  the  fiscal  year  ending 
June  30,  1878,  by  the  Bureau  of  Navigation, 

A. 

1.— FOR  NAVIGATION. 

Jor foreign  and  local  pilotage  and  towage  of  ships-of-war S55, 000  00 

^''f  payment  of  canal  dues  and  other  charges  incidental  to  passing  through 

canals,  (inapplicable  to  any  other  purpose) 7,000  00 

"or  services  and  materials  in  correcting  compasses  on  board  ship,  and  for 

»^jii«ting  and  testing  compasses  on  shore 3,000  00 

'^or  nautical  and  astronomical  instruments,  nautical  books,  maps,  charts, 

M  sailing-directions,  and  repairs  of  nautical  instruments  for  ships-of- 

»ar 11,000  00 

'or  books  for  libraries  for  ships-of-war ^^^^  Wi 
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For  navy  sfp^nals  and  apparatus,  namely :  signal-lights,  lanterns,  rockets, 

inchuling  rnnning  lights,  drawings, and  engravings  for  signal-books...  $6,000  0( 
For  conipn.Hs-littings,  including  binnacles,  tripods,  and  other  appendages 

of  ships*  compasses .         7,000  (h 

For  logs,  and  other  appliances  for  measuring  the  ship's  way,  leads,  and 

other  appliances  for  sounding 3,000  (K 

For  lanterns  and  lamps,  and  their  appendages,  for  general  use  on  board 

sliip,  including  those  for  the  cabin,  ward-room  and  steerage,  for  the  hold 

and  spirit-room,  f«)r  decks  and  quartermaster's  use 5, 000  te 

For  bunting  and  other  materials  for  flags,  and  making  and  repairing  flags 

of  all  kinds 5,000  C 

For  oil  for  ships-of-war,  other  than  that  used  in  the  engineer  department, 

for  candles,  when  used  as  a  substitute  for  oil  in  binnacles,  running-lights, 

for  chimneys  and  wick,  and  for  soap  used  in  the  navigation  department.  24,000  ^ 
For  stationery  for  commanders  and  navigators  of  vessels-of-war,  and  for 

use  of  courts-martial 2, 000    i 

For  musical  instruments  and  music  for  vessels-of-war 1,000    4 

For  steering  signals  and  indicators,  and  for  speaking-tubes  and  gongs  for 

signal-communication  onboard  vessels-of-war 3,000    < 

For  payment  of  bill  of  Messrs.  Anthony  &  Chew,  for  general  average  on 

stores  shipped  per  steamship  General  Sedgwick,  in  January,  1871 136   4 

Total 135,136    ^ 

2. — FOR  NAVIGATION— CONTINGENT. 

For  freight  and  transportation,  postage  and  telegraphing  on  public  busi- 
ness, advertising  for  proposals,  packing-boxes  and  materials,  and  all 
other  contingent  expenses $•*>,  000    ^ 

3.— FOR  NAVIGATION— HYDROGRAPHIC  WORK. 

For  drawing,  engraving,  purchase  of  chart-paper,  printing  and  photolitho- 
graphing  charts,  correcting  old  plates,  preparing  and  publishing  sailing- 
directions  and  other  hydrographic  information $60,000    ' 

For  fuel,  lights,  and  oflSce-furuiture,  care  of  building  and  other  labor,  pur- 
chase of  books  for  library,  drawing  materials,  and  other  stationery,  post- 
age, freight,  and  otiier  contingent  expenses 5,000    < 

For  rent  and  repair  of  building 2,800    ' 

For  completing  and  engraving  charts  of  the  survey  made  of  the  coast  and 

gulf  of  lower  California  and  the  mouth  of  the  Colorado  River 7,  OOO   < 

For  continuing  the  survey  of  the  Pacitic  Ocean  and  of  the  reported  dan- 
gers to  navigation 15,000  C 

Total K9,80O  tJ 

B. 

1.— FOR  NAVAL  OBSERVATORY. 

For  three  assistant  observers,  at  $1,500  each $4,  r^  O 

Foroneclerk 1,800  t> 

For  one  instrument-maker,  three  watchmen,  one  messenger,  and  one  por- 
ter, keeping  grounds  in  order,  repairs  of  buildings  and  inclosures,  fuel, 
light,  and  ottice-furniture,  professional  books  for  library,  chemicals  for 
batteries,  stationery,  freight,  and  all  contingent  expenses 13, 500  0*3 

Note. — The  sum  of  $13,500  was,  for  many  years,  the  amount  annually 
appropriated.  The  re<luced  sum  has  proved  inadequate  for  th«  mainte- 
nance of  the  establishment  and  the  preservation  of  the  buildings. 

For  theory  and  tables  of  the  moon^s  motion 1,200  0«J 

For  reducing  and  transcribing  astronomical  and  meteorological  observa-  ^ 

lions  for  publication 2,200  CHJ 

Total 23,200^ 

2.— for  NAVAL  OBSERVATORY. — TRAN8IT  OF  VENUS  OBSERVATIONS. 

For  completing  redactions  of  observations  of  the  transit  of  Venus $5, 000  OC^ 


c 
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3.— FOR  NAVAL  OBSERVATORY. — TRANSIT  OF  MERCURY  OBSERVATIONS. 

ForexpeiiMes  of  ohservinjf  the  transit  of  Mercury  on  May  6,  1878,  at  vari- 
oiu points  in  the  iJuited  States $l»500  00 

Total  under  Naval  Observatory -29,700  00 

C. 

1. — NAUTICAL  ALMANAC. 

For  pay  of  corapnters  and  clerk  fur  preparing  for  pablicatton  the  Ameri- 
cao  Epliemeris  and  Nautical  Aluiaiinc $20,000  00 

For  rent,  fuel,  labor,  stationery,  boxes,  expresses,  books,  and  miscellaneous 
eipeiwes 1, 500  00 

ForcoDtionance  of  woik  on  new  planets  discovered  by  American  astrono- 
mers          3,000  00 

Total 24,500  00 

Note, — The  estimate  for  pay  of  computers,  &c.,  is  for  the  amount  usually 
ippropriat«d  in  previous  years  and  found  to  be  necessary  for  the  successful 
proeecation  of  the  work. 

RECAPITULATION. 

Estimate  of  appropriatioiis  required  for  the  fiftcal  year  ending  June  30, 
1878,  by  the  Bureau  of  Navigationy  Navy  Department. 

FOR  SUPPORT  OF  BUREAU. 

BaUriesand  contingent $7, 160  00 

FOR  THE  NAVAL  SERVICE. 

Al.  Navigation $135,136  44 

2.  Navigation,  contingent 5,000  00 

3.  Navijfation,  hydrographio  work 8i>,  HUO  00 

Bl.  Naval  Observatory 23,200  00 

55  Naval  Observatory,  transit  of  Venus  observations 5, 000  00 

3.  Naval  Ob8ervator3',  transit  of  Mercury  observations 1,500  00 

CLNaatical  Almanac 24,500  00 

Total 2i4,  136  44 

Offers  to  furnish  ten  thousand  gallons  lardoil  at  the  New  York  navy  yard  ^ 
*nder  advertisement  authorized  by  the  Bureau  of  Navigation^  July  18, 

1876. 

Per  gallon  ^ 

CM,  Howe  &  Weber* $092^* 

Manhattan  Oil  Company 097 

^•C.Carll Oi^^ 

J- H.Walker   1004t^ 


No.  5.— BUREAU  OF  EQUIPMENT  AND  RECRUITING. 

Navy  Department, 
Bureau  of  Equipment  and  Recruiting, 

October  23,  1876. 

Sir:  I  have  the  honor  to  sabrait  the  annual  report  of  this  bureau,  with 
tie  estimates  for  its  support  for  the  fiscal  year  endinor  June  30,  1878. 

Daring  the  past  fiscal  year  09  vessels  have  been  either  partially  or 
wholly  equipped  nnder  this  bureau  at  the  several  navy-yards,  at  an  ex- 

**  Accepted. 
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penditnre  for  labor  of  $320,000,  the  greater  part  of  the  materials  havioj 
beeu  supplied  froiu  the  stock  ou  haud,  which,  however,  is  rapidly  diniiD 
ishing. 

Sixty-one  thousand  three  hundred  and  eleven  tons  of  coal  have  bt^ei 
purchased  at  home  and  abroad  for  the  use  of  the  Navy,  under  this  ha 
reau,  costing,  including  freight  and  shipments,  $623,237.76. 

Three  hundred  tons  of  hemp  have  been  purchased,  costing  $91,459.9S 

The  rope- walk  at  Charlestowu  navy-yard  has  supplied  the  wants  c 
the  service  with  wire,  hemp,  manila  and  hide  rope. 

The  equip  nent-shops  at  the  Wiishintjtori  n  ivy-yard  have  faruisae  . 
all  the  anchors,  chains,  &c.,  needed  for  the  service. 

IMPROVED  GALLEY. 

Since  my  last  report  an  improved  galley  has  been  introduced  into  tli 
Navy,  at  a  slightly  less  cost  than  the  old  one,  and  with  a  material  eco:i 
omy  in  fuel  and  increased  facilities  for  cooking ;  dispensing  in  smallei 
ships  with  the  former  cumbersome  and  expensive  bake  oven. 

If  the  same  improvements  (which  are  patented)  can  be  introduced  in 
the  galleys  manufactured  at  the  Washington  navy-yard,  it  will  be  ad- 
visable to  manufacture  them  there  in  preference  to  buying  of  private 
parties. 

I  earnestly  recommend  that  in  future  all  galleys  on  single-decked 
ships  be  placed  under  the  topgallant  forec^astle. 

CHAIN-IRON. 

During  the  past  few  years  quite  a  number  of  ships  have  parted  their 
chains  without  undue  strain.  A  series  of  experiments  instituted  by  my 
predecessor,  and  conducted  by  Commander  BeardwSlee,  disclosed  the  fact 
that  much  of  the  iron  used  in  the  manufacture  of  chains  for  the  Navy 
was  defective  in  the  necessary  qualities. 

In  ccmsequence  of  these  experiments,  the  testing-machine  Jit  the 
Washington  navy-yard  has  been  placed  in  thorough  order,  and  its  ac- 
curacy established;  the  proof  table  has  also  been  revised. 
.  All  iron  for  the  above  purpose  is  now  examined  by  a  board  of  officers 
before  purchase,  and  1  have  reason  to  believe  that  we  are  at  present 
manufacturing  chains  and  anchors  of  the  very  best  quality. 

STEEL- WIRE  HAWSERS. 

During  the  past  year  the  subject  of  wire  hawsers  has  engaged  the 
attention  of  the  bureau. 

Wire  hawsers  are  coming  into  use  in  foreign  navies,  particularly  foT 
towing  purposes.  They  have  advantages  over  hemp  and  manila,  which 
it  is  not  necessary  to  mention  here. 

The  bureau  has  hitherto  found  it  impossible  to  obtain  steel  wire  in 
this  country  of  the  requisite  strength.  A  quantity  was  imported  from 
England,  and  a  steel-wire  hawser  of  TJ  inches  in  circumference  w»s 
manufHctured  at  the  rope-walk  in  the  Boston  navy -yard,  and  is  now 
on  exhibition  at  the  Centennial. 

The  commandant  at  the  Boston  yard  has  orders  to  manufacture  two 
more  hawsers,  one  of  foreign  steel  and  one  of  domestic,  if  it  can  be  ob- 
tained.   These  hawsers  are  intended  for  towing  the  monitors. 

In  this  connection,  a  board  of  officers  is  now  in  session  at  the  ^Yash' 
ingtOR  navy -yard  for  the  purpose  of  reporting  upou  iron  and  steel  mt9 
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for  standing  rigging  and  hawsers,  their  comparative  qualities  and  cost, 
the  best  method  of  preserving  them  from  deterioration,  and  to  aseer- 
taiD  the  best  manufacturers,  &c. 

lauticipate  the  time  when  wire  will  not  only  be  used  for  hawsers,  but 
for  the  more  important  purpose  of  anchoring  ships.  Wire  cables  have 
soiiiauy  advantages  that  I  think  they  must  eventually  be  adopted. 

ALLOWANCE-BOOK. 

The  book  of  allowances  for  this  bureau  was  compiled  at  a  time  when 
men  of-war  were  forced  to  be  self-sustaining,  for  very  often  the  whole 
term  of  their  cruises;  but  now,  when  naval  stores  can  l)e  found  in  nearly 
every  port,  and  when  steam  and  the  telegraph  render  communication 
with  sources  of  supply  so  easy  and  so  frequent,  it  is  no  longer  neces- 
sary to  burden  the  holds  and  other  store-rooms  of  our  ships  with  arti- 
cles often  never  used.  Not  only  economy  but  the  health  and  comfort 
of  the  crew  will  be  increased  bv  a  strict  revision  and  curtailment  of 
the  allowances,  and  this  is  now  being  done. 

RECEIVING-SHIPS  IN  RESERVE    FOR  SEA-SERVICE. 

In  pursuance  of  the  policy  of  the  Department  to  have  the  ships  em- 
ployeil  on  the  recruiting  stations  in  condition  for  sea-service  as  near  as 
poiisible,  the  steam-frigates  Colorado  and  Wabash  are  now  in  commis- 
sion as  receiving-ships  at  New  York  and  Boston;  the  Franklin,  on  her 
way  borne  from  Europe,  has  been  ordered  to  Norfolk,  and  the  Wyoming 
is  titling  out  at  Washington. 

These  ships  constitute  a  reserve  class,  and,  although  not  of  modern 
type, might  be  employed  with  great  advantage  in  any  emergency  arising 
Dear  our  coasts,  as  they  carry  formidable  batteries  and  have  steam- 
power. 

In  addition,  it  is  considered  better  in  every  respect  that  men  entering 
Navy  should  be  at  once  placed  near  or  on  board  of  well  disciplined 
ships  of  war  in  preference  to  mere  hulks,  where  but  little  opportunity 
is  given  for  drill,  and  where  the  men  waiting  in  idleness  become  careless 
Md  discontented. 

I  believe  that  this  change  has  been  in  every  respect  economical  and 
beneficial. 

BARRACKS  FOR  SEAMEN. 

By  authority  of  the  Department,  and  in  pursuance  of  a  recommenda- 
tion in  my  last  report,  the  hulk  Vermont  is  now  being  rooted  over  and 
fitted  np  as  a  complement  to  the  receiving-ship  at  New  York,  with 
"Dess-hall  and  dormitories,  capable  of  accommodating  comfortably,  and 
'^ithdae  regard  to  health,  from  800  to  1,000  recruits. 

The  Vermont  thus  becomes  a  seameu^s  home,  and  the  space  of  ground 
^rronndiug  her  an  exclusive  drill-ground,  useful  both  for  professional 
^Dd  healthful  exercise. 

lam  convinced,  from  inspection  of  naval  stations  abroad,  that  while 
^bipsare  necessary  at  recruiting  stations,  the  system  of  seamen's  bar- 
^ckson  shore  for  the  accommodation  of  recruits  is  much  better,  for 
Gnomic  and  sanitary  reasons. 

It  is  intended  to  make  New  York  the  central  rendezvous  for  the  Navy, 
*«nien  are  more  readily  transferred  to  home  and  foreign  stations  from 
tiiat  point,  and  the  facilitie»  for  collecting  and  maintaining  them  on  the 
cob-dock  are  greater  than  at  any  other  station. 
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sailors'  hall,  new  YORK. 

The  sailors'  hall  mentioned  in  my  last  report  as  in  coarse  of  erection 
by  the  Bureau  of  Yards  and  Docks  has  been  finished,  and  fulfills  all  tU. 
purposes  intended  ;  it  already  contains  a  library  of  1,200  volumes,  am 
an  organ  for  Sunday' services — voluntary  gifts  from  the  citizens  of  Brool 
lyn  and  others,  the  organ  costing  over  six  hundred  dollars. 

The  interest  thus  manifested  by  citizens  exhibits  the  fact  that  an 
c^ffort  on  the  part  of  the  Government  for  the  amelioration  of  a  neglectei 
class  of  the  community  is  instantly  and  substantially  appreciated. 

conduct-reports. 

The  conduct-reports  forwarded  to  this  bureau  quarterly,  by  dMrectiofl 
of  the  Department,  from  all  ships  in  commission,  have  enabled  it  uot 
only  to  become  cpgnizant  of  the  character  and  qualifications  of  every 
enlisted  man  in  the  Navy,  but  to  check,  in  a  great  degree,  hasty  aud 
often  needless  punishment  of  the  men  ;  holding  officers  by  frequent  ia- 
«pection  to  a  more  direct  responsibility. 

It  has  been  found  that,  as  a  rule,  the  less  the  punit^hment  on  board, 
the  more  efficient  the  ship,  and  it  will  be  a  happy  day  in  the  Navy 
when  this  fact  is  more  generally  recognized  by  officers. 

FIREMEN  AND  COAL-HEAVERS. 

The  restoration  of  rates  to  firemen  and  coal-heavers  has  had  a  bene- 
ficial effect,  by  consolidating  the  department  of  steam-engineering,  and 
simply  remanding  men  back  to  their  proper  positions  on  board  of  a  sbip 
of  war. 

It  is  only  a  recognition  of  the  fact  that  such  a  ship  is,  or  ought  to  be, 
a  full-powered  steamer,  intended  for  war  purposes,  using  sails  as  auxil- 
iary, and  that  the  men  who  man  the  engines  and  take  care  of  them  in 
time  of  battle  are  a  class  by  themselves,  and  as  such  must  be  fostered 
in  order  to  be  rendered  efficient. 

HONORABLE  DISCHARaES  AND  CONTINUOUS  SERVICE  CERTIFICATES. 

The  honorable-discharge  and.continuousservice  system,  in  operation 
for  several  years  in  the  Navy,  has  a  constantly  improving  tendency  ; 
graduallj'  bringing  into  the  service  a  better  class  of  men,  and  renderiug 
them  desirous  of  remaining  in  it. 

In  connection  with  the  training-system  for  boys,  I  look  forward  t<3 
the  time  as  not  distant  when  the  Navy  will  possess  a  corps  of  trained 
seanien  as  permanent  and  proficient  in  their  several  grades  as  otir 
present  admirable  corps  of  officers. 

In  this  connection  I  have  the  honor  to  recommend  that,  after  Jan- 
uary 1,  1877,  all  promotions  of  enlisted  men  to  higher  rates  shall  be  by 
examination  and  recommendation  of  a  board  of  officers,  convened  by 
the  commanding  officer  of  the  ship  to  which  they  belong,  aud  subject 
to  bis  approval. 

The  idea  is  to  render  these  promotions  more  permanent,  and  conse- 
quently more  desirable. 

1  have  also  the  honor  to  recommend  that,  after  the  before-mentione<J 
date,  continuous-service  certificates  shall  depend  upon  the  good  conduct 
of  the  men,  aud  only  be  issued  upon  the  recommendation  of  their  com' 
DJBDdiDg  officers. 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       107 

Under  tbe  present  system,  any  man  serving  his  term  of  enlistment  is 
entitled  to  a  continuous-service  certificate,  and  thus  the  Navy  is  often 
bardeoed  with  those  who  have  no  other  qualification  than  length  of 
service. 

The  complements  of  our  ships  have  been  reduced  to  correspond  in 
some  degree  with  the  total  force  as  reduced  by  act  of  Congress,  and  it 
becomes  highly  important  that  we  should  retain  only  the  very  best  men 
in  the  Navy. 

PERMANENT  APPOINTMENTS  FOR  PETTY  OFFICERS. 

Under  the  present  regulations,  any  enlisted  man  having  served  three 
continuous  enlistments,  and  received  three  "  good  conduct  badges,"  is 
entitled  to  the  rate  of  petty  officer,  if  qualified,  and  cannot  on  subse- 
qoent  re-enlistment  be  disrated  except  by  court-martial. 

I  would  recommend  that  hereafter  any  enlisted  man  fulfilling  these 
conditions  shall  receive  from  the  honorable  the  Secretary  of  the  Navy 
an  appointment,  as  a  petty  officer,  to  be  held  during  life  or  good  beha- 
vior, and  shall  be  subject  to  detail  for  duty  by  the  Bureau  of  Equip- 
ment and  Recruiting. 

The  number  of  honorable-discharge  and  continuous  service  men  is 
CDustantly  increasing,  and  otficers  should  be  Ciiutioned  to  recommend 
none  but  the  deserving  for  these  privileges. 

ACCOMMODATION  OF  ENLISTED  MEN  ON  BOARD  OF  SEA  GOING  VESSELS. 

Aa  I  consider  it  the  duty  of  this  bureau  to  foster  and  protect  the  in- 
terests of  the  enlisted  men  of  the  Navy,  I  deem  it  incumbent  upon  me 
to  call  your  attention  to  the  constantly-increasing  tendency  of  the 
officers'  accommodations  on  board  of  a  ship  in  our  service  to  encroach 
njwn  the  space  allotted  to  the  crew. 

It  would  be  a  startling  exhibit  if  the  number  of  cubic  feet  of  space 
allowed  to  the  sailor,  as  compared  to  the  sp^ce  allowed  to  the  officer, 
va«  placed  in  a  tabulated  form  aud^submitted  to  inspection  and  criti- 
eisin. 

Inaddition  to  this  general  crowding  of  the  crew  forward  by  the  increased 
sizeaud  number  of  state  rooms  for  officers,  the  cabins  of  our  ships  have 
grown  into  disproportionate  size,  not  unfrequently  interfering  with  effi- 
»cy,  and  always  entailing  a  large  expense  in  furniture  and  outfit. 

The  dimensions  of  these  apartments  should  be  reduced  according  to 
fejniation  to  actual  need,  and  not  left  to  the  discretion  of  the  con- 
^trnctors,  who  often  build  or  alter  them  to  suit  the  natural,  but  selfish, 
desires  of  officers  who  expect  to  occupy  them. 

It  is  a  rare  thing  to  see  anything  in  the  ontfit  of  a  man-of-war  in- 
t<*nded  to  enhance  the  comfort  or  even  protect  the  health  of  the  en- 
listed men. 

In  this  connection,  the  subject  of  ventilation  of  ships  has  never  re- 
vived proper  attention  in  the  Navy ;  but  it  is  foreign  to  my  especial 
^Qty,  and  I  only  allude  to  it  as  worthy  of  your  attention. 

COURT«-MARTIAL. 

I  do  earnestly  ask  your  consideration  of  the  laws  which  govern  our 
worts-inartial  in  the  punishment  of  enlisted  men  of  the  Navy. 

The  Department  is  constantly  occupied  in  mitigating  or  modifying 
^otences,  which,  although  honestly  rendered,  and  in  accordance  with 
'**j  are  almost  uniformly  found  to  be  not  only  too  severe  on  the  maa 
bat  injurious  to  the  service. 


108       REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

There  is  a  constant  tendency  to  inflict  "  loss  of  pay  "  as  one  of  t 
puni^ihraents  for  trivial  offenses.    This,  in  my  opinion,  shouhl   be  li 
ited  absolutely  by  the  period  in  which  the  offenders'  services  are  Idz^^j; 
to  the  country. 

Ao  intelligent  revision  of  the  naval  code  would  not  only  harmon  "5  ^^ 
it  with  the  spirit  of  the  age  but  relieve  the  Department  in  a  great  me 
ure  of  one  of  its  most  pressing  duties.    The  letter  of  the  law  is 
severe  for  practice,  and  the  spirit  inconsistent  with  modern  ideaa    of 
light  and  justice. 

DESERTION. 

In  my  report  of  last  year  I  stated  that  the  "  fear  of  punishment  doos 
not  deter  men  from  deserting.''  I  am  enabled  to  verify  this  statenxeot 
by  the  records  of  the  bureau. 

During  the  first  six  months  of  1875  there  were  712  desertions  from 
the  entire  fleet,  and  during  the  corresponding  period  of  1876  there  weire 
562;  the  number  of  desertions  being  move  than  one-twelfth  in  1875,  an^i 
less  than  one  fifteenth  in  1876,  of  the  whole  force  afloat. 

I  attribute  this  marked  reduction  to  a  growing  belief  among  the  sea- 
men of  the  Navy  that  a  more  liberal  system  of  discipline  is  about  to  pre- 
vail in  the  service — a  discipline  which  will  enforce  the  law  by  encouiu^- 
ing  men  with  rewards  for  doing  their  duty,  rather  than  by  punisbiL^  Z 
them  for  its  neglect. 

TRAINING-SHIPS. 


In  my  last  report  there  were  260  boys  enlisted  for  the  Navy,  to  ser^^^ 
until  21  years  of  age.    At  the  present  date  there  are  479. 

Of  this  number  221  are  on  board  of  the  training  ships,  viz:  Minim  ^* 
sota,  139;  Monongahela,  82 ;  258  have  passed  out  of  the  traiiiing-shi 
into  the  general  service,  and  are  distributed  as  follows  :  Hartford,  5. 
Essex,  77;  Adams,  78;  Marion,  18;  Pensacola,  30. 

The  Minnesota,  at  New  York,  and  Monongahela,  at  Baltimore,  are 
successful  operation,  for  the  preliminary  training  of  boys,  while  the 
bine,  at  Portsmouth,  N.  H.,  and  the  Portsmouth,  at  San  Francisco,  C»-^-^ 
which  were  also  engaged  on  this  duty,  have  been  withdrawn,  miiinly    ^^^ 
consequence  of  the  fact  that  boys  did  not  present  themselves  at  th^^ 
points  in  suflicient  numbers  to  justify  maintaining  them. 

The  sailing  ship  Supply  has  been  employed  the  past  season  as  tend 
to  the  Minnesota,  and  has  made  a  useful  cruise  in  our  own  waters,  wL  ^** 
125  boys  on  board. 

The  Juniata,  now  replaced  by  the  Monongahela,  also  made  a  cram  ^^ 
with  her  boys  to  Bermuda,  and  subsequently  spent  the  summer  in  La  m^S 
Island  Sound. 

In  the  absence  of  any  positive  legislation,  the  plan  adopted  is  to  plc'*'^ 
these  boys  for  one  year  under  tuition  on  board  of  stationary  ships,  m.  ^■^^ 
then  transfer  them  to  sea  going  vessels  under  the  command  of  offic^^^^ 
who  will  continue  their  instruction,  and  give  personal  supervision  *^ 
their  welfare  and  advancement. 

So  far  this  simple  plan  has  worked  satisfactorily,  and  the  boys  no^r^  ^^ 
service  are  already  pronounced  more  valuable  to  the  Navy  than  ^C/^® 
landsmen  whose  places  they  occupy. 

The  Department  has  directed  that  the  Constitution,  at  Philadelpl 
shall,  when  ready,  go  into  commission  at  that  port  as  a  stationary  tn 
ing-ship,  and  the  bureau  hopes,  when  opportunity  favors,  to  place 
Saratoga  at  Baltimore  for  the  same  purpose. 

With  these  ships  thus  employed,  and  with  the  legislation  asked 
and  again  urged,  it  is  believed  that  in  a  very  few  years  a  radical 
beaeQcidl  change  will  be  made  in  the  personnel  of  the  Navy. 
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TRAINING  BOYS  FOR  ENGINEERS'  FORCE. 

I  consider  it  practicable  and  desirable  to  enlist  boys  for  the  engineers' 
force,  under  the  same  system,  to   become  firemen,  oilers,  and  finally 
machinists  if  qualified;  and  I  respectfully  recommend  that  it  may  be 
[  tried  on  board  of  such  of  the  stationary  training  ships  as  are  steamers. 

REDUCTION  OF  NAVAL  FORCE  AND  ENLISTMENT  OF  BOYS. 

Congress  in  its  last  session  reduced  the  force  of  the  fleet  from  8,500 
to 7,500  men;  this  reduction  places  our  Navy  in  its  personnel  below  the 
staudard  of  every  navy  in  Europe,  ex(;ei)t,  perhaps,  that  of  Portuf:jal; 
il8  effect,  also,  upon  the  service  has  been  injurious  by  destroying  the 
faith  of  the  enlisted  men  in  the  implied  jiromise  of  the  Government  to 
retain  them,  subject  only  to  their  own  good  conduct,  and  by  forcing 
theui,  in  the  absence  of  any  commerce  of  our  own,  to  go  abroad  in 
8«aah  of  emph>yment.  Many  of  them,  after  years  of  service  in  which 
they  have  become  proficient  in  their  duties,  are  thus  lost  to  the  country. 

As  this  reduction,  however,  has  been  accomplisbed,  I  would  recom- 
mend that  Congress  be  asked,  in  lieu  of  any  increase  of  nien  in  the 
Navy,  for  the  requisite  authority  to  enlist  annually  750  boys  in  addition 
to  the  present  force. 

The  cost  of  these  boys  to  the  pay  of  the  Navy  would  not  amoant  to 
more  in  the  aggregate  than  the  cost  of  250  men.  1  ask,  therefore,  for 
this  mwlerate  addition  to  the  personnel  of  the  Navy,  in  order  that  the 
training  system  now  in  successful  operation,  as  belore  stated,  may  be 
perfected  and  made  a  permanent  means  of  manning  the  fleet. 

0TEREST  ON   PAY  OF  ENLISTED  MEN,  AND  OUTFIT  OF  CLOTHING. 

I  would  also  renew  my  recommendation  of  last  year,  that  the  provis- 
ions of  the  act  of  Congress  approved  May  15,  1872,  allowing  interest  at 
the  rate  of  4  per  cent,  per  annum  on  the  savings  of  soldiers  deposited 
with  paymasters,  be  extended  to  apply  to  the  amounts  due  enlisted  men 
;    in  the  Navy. 

I  The  last  annual  report  of  the  Secretary  of  War  commends  this  system 
^  of  bauking  in  the  highest  terms,  and  states  that  it  has  been  the  means 
5  in  a  marked  degree  of  lessening  desertion,  and  thereby  increasing  the 
I  tone  and  morale  of  the  Army.  The  system  is  also  in  operation  in  the 
(   Britisb  navy  with  like  gratifying  results. 

^;  The  bureau  has  for  several  years  endeavored  to  get  a  law  passed 
|!  granting  lo  the  enlisted  men  of  the  Navy  an  outfit  of  clothing.  Such  an 
^  allowance  would  be  eminently  just,  and  I  therefore  again  recommend 
^'  that  Congress  be  asked  for  the  necessary  authority. 

With  the  foregoing  moderate  amount  of  legishition,  and  under  the 
.  constant  care  and  supervision  of  the  Department,  I  am  convinced  that 
^^^personnel  of  the  Navy  will  be  speedily  improved,  to  the  great  benefit 
of  the  country. 

Very  respectfully,  your  obedient  servant, 

R.  W.  SHUFELDT, 

Chief  of  Bureau. 
Hon.  Geo.  M.  Robeson, 

Secretary  of  the  Navy^  Washington^  D,  C. 
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Estimafee  of  appropriations  required  for  the  service  of  the  fiscal  year. 


Detailed  object  of  expenditure,  and  explanationn. 


SALARIES,   BURKAU  OP  EQUIPMENT  AND   RECUUITINO. 

Chief  clerk,  per  Rev.  Stat.,  page  69.  section  416;    per  Mct  of  March  3,  1875,  (18 
StatM.  at  L  .  page  36>,  nec'ion  I  ;)  and  per  act  of  Auf^ust  1.5,  1876 

One  clerk  of  cias**  four,  per  Kev.  Stat.,  page  26,  Hectiou  167;  per  act  of  March  3, 
1875.  (18  SiMtK.  «t  L.,  pajge  3fii,  Hection  I  ;)  and  per  act  of  August  15,  1876 

One  clerk  of  cIhx:*  three,  per  act  of  AugiiHt  15,  1876 , 

Tw"  clerkH  <<f  clrtHH  two.  per  Krv.  StJit.,  page  26,  Hection  167;  per  act  of  March  3, 
1875.  (18  StHti*.  at  L.,  page  3<i'2,  >»«cti<>n  1  :)  and  per  act  of  Auguitt  15,  1676 

Two  cleikH  of  clax<*  one,  per  act  of  August  15,  1876 

One  mei«!<euger,  per  act  of  August  15.  1876 

One  laborer,  per  act  of  August  15,  1876 


CONTIROCNT  EXPENSES.  BUREAU  OF   EQUIPMENT  AND  RECRUITING. 

Stationery.  bookM,  and  miscellaneon«i  items,  (appropriated — 18  Stats,  at.  L.,  page 
362,  Hection  1 ;)  and  per  act  of  Augunt  15,  1876 


PAT  OF  THE  NAVT. 

Pay  of  comtnisHioned  and  warrant  officers  at  sea,  on  tihore.  on  upeciai  service,  and 
those  on  thw  retired  Us*,  and  unemployed ;  for  mileage  of  officers  tiaveliug 
under  orders  ;  and  for  the  pay  of  petty  officers,  xeamen,  ordinary  Meamen.  lands- 
men, and  hoys,  including  men  for  the  engineers'  force  and  for  the  Coant-Survey 
nervlce,  at  the  pay  prescribed  by  law.  a<t  per  Rev.  Stats  ,  page  219.  page  1417; 
Rev.  Stattt.,  page  264,  tttfCtioud  1556. 1595 ;  and  by  act  of  June  30, 1876 

EQUIPMKNT  OF  VKSSEI,8. 

Coal  for  steaniers'  and  nhips'  use,  including  transportation,  storage,  and  labor; 
berop,  wire,  hides,  and  other  materials  for  the  mannfacture  of  rope;  cordasre, 
canvas,  leather,  and  wood;  iron  for  the  manufacture  of  cables,  anchors,  chains, 
and  galleys ;  furniture,  hoa»»,  hake-ovens,  cooking  atid  heating  stoves. 
gHlleys,  life-rafts  for  monitors,  tools,  condensing  and  boat-detaching  ap- 
paratus, heating-apparatus  for  receiving-shlpK  ;  and  f .  r  the  payment  of  labor  in 
equipping  vesselH  and  mannfucture  of  nrricles  in  the  several  navy -yards,  (appro- 
propriated.)  as  per  He  v.  Stats.,  page  738.  section  570J,  and  Rev.  Stats.,  page  — , 
section  3747 


CO.N'TINOENT,   BUREAU  OF  EQUIPMENT  AND  RECRUITING. 

Expenses  of  recru'ting  and  fitting  np  receiving-ships ;  freight  and  transportation 
of  stores.  tran>«portHtioTi  of  enlisted  men,  printing,  advertising,  trlegraphing, 
books  and  models,  stationery,  express  charges;  internal  alterations,  fixtures, 
and  appliances  in  the  equipment  buildings  at  navy-yards;  foreign  postage,  ferry 
and  c^ir  tickets,  appiehen>«i'«n  of  f|es»-rters,  assistance  to  vessels  in  distre-ss,  cou- 
tinuoa«-><ervice  certificates  and  ifoodconduct  badges  for  enlisted  men,  and 
s<-hoo|. books  for  trainiug-^hips,  (appropriated,)  as  per  Rev.  Stats.,  page  7*J6, 
section  3666 
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No.  6.— BUREAU  OF  ORDNANCE. 


Bureau  of  Ordnance,  Navy  Department, 

Washington  City^  October  2,  187( 

Sir  :  I  have  the  honor  to  submit  the  annaiil  report  of  tliis  bnn 
with  accomimnyin^  estimates,  for  the  fiscal  year  ending  June  30,18' 

These  estimates  are  i>rei)ared  after  a  careful  consideration  :  First 
the  current  wants  of  ordnance,  based  upon  experience,  $289,658;  ji 
secomW^j  upon  repairs  necessary  to  preserve  the  public  property  oi 
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diraioish  the  expense  of  current  work,  $>(),154;  torpedo  service,  $122,703. 
To  which  is  added  an  estimate  for  rifled  cannon^  including  carriages, 
iwffder,  and  projectiles,  $707,000. 

RIFLE  CANNOIf. 

The  evident  necessity  of  arming  our  ships  with  more  efficient  gnns 
than  the  obsolete  smooth-bore  demanded  my  attention  from  my  tirst 
appointment  as  Chief  of  Ordnance.  After  study  of  the  various  systems 
iijUvseand  proposed,  I  am  fully  convinced  that  a  breech  loader  is  best 
iHlaptal  to  the  conditions  of  naval  warfare,  and  should  be  adopted  for 
all  new  constructions.  In  this,  without  regard  to  real  or  supposed  ad- 
vanta«:es  claimed  for  breech  loaders,  I  am  m  linly  governed  by  the  con- 
skleration  that  great  length  of  bore  is  necessary  for  an  efficient  rifle,  but 
as  the  beam  of  ships  is  limited,  and  the  heaviest  gnns  may  be  carried  by 
quite  small  vessels  when  mounted  on  carriages  on  the  non  recoil  system, 
breech  loading  is  essential. 

Since  foreign  nations  have  taken  the  lead  in  this  subject,  and  have 
eipeuded  immense  sums  in  experiments,  I  think  it  unwise  not  to  take 
advantage  of  their  experience,  and  advise  that  no  expense  should  be 
incurred  in  experimenting  with  new  plans  unless  they  oflt'er  marked  ad- 
vantages. Both  of  the  successful  systems,  known  as  the  wedge-breech, 
orKrupp,  and  the  screw-breech,  or  French,  are  of  American  origin,  but 
owe  their  development  to  the  ettbrtsof  those  who  have  given  them  com- 
mon names. 

I  am  of  the  opinion  that  the  screw-breech  is  preferable,  and  have 
adopted  it  for  the  new  breech -loading  howitzers.  Designs  are  also  pre- 
pared for  every  caliber  Irom  3  inch  to  12  inch,  on  this  plan,  which 
oulv  await  appropriations  to  begin  their  manufacture. 

Ibave  also  converted  a  Parrott  muzzle-loading  rifle  intoa  breech-loader, 
to  test  the  applicability  of  the  system  to  guns  already  in  the  service.  This 
^n,converled  by  the  insertion  of  a  wrought-iron  tube  from  the  rear,  has, 
been  successfully  fired  200  times  with  service  charges  of  10  pounds  of 
powder  and  100  pound  shells.  It  will  be  tired  to  extreme  proof  with 
Impounds  of  powder  and  shells  of  same  weight. 

Eleven  XI  inch  smoothbore  guns  of  10,000  pounds  have  been  con- 
verted into  8  inch  muzzle-loading  rifles  of  18,000  pounds,  for  the  arma- 
ment of  the  United  States  steamer  Trenton,  by  the  insertion  of  a  tube 
fruai  the  muzzle,  manufactured  at  the  West  Point  foundry  of  Paulding, 
Kemhle  &  Co. 

This  construction,  correct  in  th  Try,  has  proved  eminently  successful 
'«  practice.  A  gun  of  similar  proportions  lined  with  an  imported 
tube  has  been  fired  by  the  Army  Oidnance  over  700  times,  with  charges 
i^nd  piojectiles  equal  to  those  used  in  the  English  gun  of  correspond- 
JiiJ? caliber,  (9  ton,  8-inch,)  built  up  of  wrought-iron  and  steel,  and  the  gun 
}et remains  in  good  condition. 

A  second  gun,  with  the  caliber  enlarged  to  9  inch^  has  been  fired 
over5()0  rounds,  with  charges  varying  from.35  to  45  pounds  of  powder, 
«"<i  projectiles  of  200  to  230  pounds,  thus  demonstrating  the  entire 
fit^ety  of  the  system,  although  the  weight  is  not  sutticient  to  justify  this 
increase  of  caliber,  weight  of  charge,  and  projectile  on  shipboard. 

1  did  not  consider  it  necessary  to  duplicate  these  experiments,  at  some 
of  which  1  assisted,  and  the  results  of  which  have  been  freely  communi- 
cated to  me  by  General  S.  V.  Benet,  Chief  of  Ordnance,  United  States 
Army,  but  fired  the  usual  proof  rounds,  satisfied  that  our  own  gun- 
uiakers  produce  tubes  equal  to  any  imported. 
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This  conftdeuce  has  been  fully  jastified  by  the  farther  firing  of  5' 
rounds,  from  a  siinilur  tube  tuade  at  West  Point  foundry,  at  Sam 
Hook  by  the  Army  Ordnance. 

GtJN-CARRIAGES. 

The  main  battery  of  the  United  States  steamer  Trenton  being  plac^ 
on  the  gun  deck,  the  regulation-carriage  for  Xlinchwas  not  suitali 
for  the  converted  guns.  Thechief<»f  bureau,  with  the  aid  of  Commands 
M.  Sicard,  then  in  charge  of  the  ordnance  department  at  Washin; 
ton,  N.  Y.,  devised  a  carriage  with  hydraulic  recoil  check,  worked  en 
tirely  by  gearing,  and  presenting  several  points  diflfering  from  any  othei 
ill  use.  It  works  well  on  a  platform,  but  is  yet  to  be  tried  experiment 
ally  at  sea.  Wishing  to  test  other  plans,  I  desired  the  distinguished 
inventor,  Captain  Ericsson,  to  furnish  a  part  of  the  carriages  from  \\h 
design.    They  are  now  ready  for  delivery. 

The  safety  with  which  guns  of  this  weight  are  handled  on  the  re^jnla 
lion  carriage  shows  that  mechanical  carriages  are  not  necessary  ;  hntitiJ 
clearly  desirable  to  reduce  the  number  ot*  men  required  to  manage  them, 
that  fewer  men  may  be  exposed  and  the  ships'  crews  re<luced,  or  that  re 
liefs  may  l>e  provided,  if  an  excess  is  supplied,  for  the  other  duties  of  tlu 
ship.  It  is  also  certain  that  the  crude  methods  so  long  in  use  for  work 
ing  guns  in  broadside  must  give  way  to  improved  plans  moie  in  couso 
uauce  with  the  precision  of  tlie  guns. 

RIFLE  HOWITZERS. 

A  battery  of  twelve  breech-loading  howitzers,  of  350  pounds,  hasbeei 
furnished  to  the  Naval  Academy  for  instruction.  Several  others  areii 
progress,  and  they  will  be  issued  to  ships  as  fast  as  limited  appropriation 
will  permit.  Atter  extended  trial  the  usual  serge  bag  has  been  adopter 
for  the  cartridge.  The  pieces  may,  however,  be  readily  adapted  to  tii 
metallic  cartridge  should  it  hereafter  be  considered  preferable.  Tria 
has  also  l>een  made  of  a  3-inch  steel  howitzer,  using  a  metallic  cartridg 
devised  by  Mr.  B.  B.  Hotchkiss,  a  well-known  inventor  in  military  affairi 
for  comparison  of  effect. 

REVOLVING  CANNON. 

It  is  the  aim  of  the  bureau  to  keep  pace  with  all  new  inventions  whicJ 
promise  useful  results,  and  it  has,  therefore,  obtained  for  trial  one  o 
Hotchkiss'  revolving  cannon,  of  the  class  adapted  to  naval  purposes 
firing  explosive  shells  of  one  pound. 

The  experiments  which  have  been  made  with  this  arm  in  Europe  show 
that  it  fills  a  gap  between  the  howitzers  and  the  machine-gun  firing  small 
arm  ammunition,  especially  as  a  defense  against  surface  torpedo-boat^ 

,  MACHINE-GUNS. 

Machine-guns,  whose  effects  were  at  first  much  exaggerated,  have  nov 
assumed  their  proper  value — a  useful  adjunct  to  other  arms,  but  no 
taking  the  place  of  either  the  howitzer  or  the  ritied  small-arm. 

They  all  possess  serious  defects,  and  most  of  the  new  inventions  ar 

in  the  direction  of  simplicity  and  accessibility  of  the  working  parU 

The  value  of  the  gun  as  a  machine  consists  in  the  rapidity,  simplicity 

and  certainty  of  the  feed  and  extraction ;  as  an  implement  of  warfan 

on  the  perfection  of  the  carlvivlg^. 
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be  Catling  gun  is  in  use  in  the  naval  service.    The  Gardner,  Bailey, 
Lowell  battery-guns  have  been  experimented  with  during  the  3  ear, 
tbe  results  reported  in  appendix.  .  The  Lowell  battery-guu  appears 
)sse88  decided  advantages  over  its  competitors. 

SMALL- ARMS. 

hen  the  Navy  adopted  its  present  arms,  in  1869,  it  conformed  to  the 
r  standard,  caliber  .50 ;  since,  the  standard  has  been  changed  to  .45. 
8  of  great  importance  that  we  should  have  unity  of  caliber  with 
ster  service  in  this  their  special  arm,  and  I  recommend  an  appro- 
on  for  transforming  our  small-arms  and  machine-guns  to  that  call- 
When  the  conversion  is  made,  I  am  decidedly  of  the  opinion  that 
ould  adopt  a  magazine-gun,  "which,  for  naval  purposes,  is  in  every 
zt  preferable* 

TORPEDOES. 

i  torpedo-station,  under  the  charge  of  Gapt.  K.  B.  Breese,  assisted 
able  corps  of  officers  and  professors,  continues  a  career  of  marked 
ness,  and  I  cannot  too  strongly  recommend  liberal  appropriations 
( support. 

lile  it  is  true  that  invention  is  stimulated  by  the  necessities  of  war, 
etual  service  the  test  of  efficiency,  principles  are  best  studied  in 
isure  of  peace.  It  requires  the  combined  efforts  of  the  electrician, 
8t,  and  practical  officer  to  devise  a  system  and  detect  the  defects 
asible  devices. 

ce  the  school  was  established,  in  1869,  one  hundred  and  fifty-three 
'H  of  all  grades,  from  captain  to  ensign,  have  attended  the  course 
;truction.  As  the  subjects  of  investigation  were  in  a  very  chaotic 
ftt  its  inception,  it  has  advanced  slowly  and  with  a  very  moderate 
diture,  until  it  is  now  quite  complete  in  all  of  its  departments, 
th  the  exception  of  the  two  experts.  Prof.  Moses  G.  Farmer,  of 
ieity,  and  Prof.  Walter  N.  Hill,  of  chemistry,  all  the  instructors 
Beers,  graduates  of  the  torpedo-school,  which,  with  the  ordnance- 
at  the  Washington  navy-yard,  may  be  considered  as  schools  of 
ce  complemental  to  the  Naval  Academy  course.  Valuable  practi- 
ggestions  are  received  from  graduates  in  sea-service  tending  to  the 
vement  of  the  system,  and  no  difficulty  is  found  in  obtaining  com- 
t  reliefs  when  the  necessity  of  freshening  up  their  sea-service  re- 
i  a  change  in  the  instructors. 

subject  of  movable  torpedoes  has  made  no  progress  daring  the 
ear.  The  station  Lay  and  Ericsson  torpedoes  were  sent  to  the 
Dnial  Exhibition  as  part  of  the  naval  exhibit.  Captain  Ericsson 
iproved  the  simple  torpedo  of  his  design,  with  a  view  to  increase 
)ed,  and  further  trials  will  be  made  in  the  spring.  Mr.  Lay 
1  a  second  boat  for  trial,  but  has  not  yet  succeeded  in  obtaining 
jfactory  speed  with  his  device.  I  am  of  the  opinion  that  the  abil- 
direct  the  course  from  the  shore  would  not  warrant  accepting  a 
im  than  twelve  knots  as  a  compensation  for  the  great  cost  ^nd 
ex  nature  of  this  device  and  appendages.  He  has  not  succeeded 
aiuing  more  than  one-half  that  speed. 

fish-torpedo  of  Whitehead  is  launched  with  great  accuracy  at  the 
f  eighteen  knots  in  smooth  water  for  a  distance  of  200  yards,  but, 
he  latest  information,  it  does  not  appear  to  be  successful  at  sea. 
development  of  the  locomotive-torpedo  is  of  the  highest  interest, 
)  yet  we  are  only  groping  for  a  solution. 

8n 
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There  has  been  completed  and  pat  in  service  a  fast  torpedolanii 
the  "  Lightning,"  designed  by  Mr.  J.  B.  Herreshoflf,  of  Bristol,  R 
under  the  direction  of  the  bureau,  which  has  made  a  run  of  twenty  m 
in  one  hour,  and  for  short  distances  a  speed  of  upward  of  tweuty-1 
miles,  fulfilling  all  the  conditions  required. 

Some  experiments  have  also  been  made  with  a  service-launch  g 
plied  with  a  safety-coil  boiler  and  engine  adapted  to  it  by  the  sa 
builder,  which  uses  salt  water,  makes  steam  very  promptly,  weighs  v 
much  less  than  the  service  fittings,  and  is  entirely  safe  from  damage 
the  explosion  of  the  torpedo  attached  to  the  launch. 

Professor  Farmer,  who  has  been  identified  with  the  electrical  atta 
luents  for  guiding  the  Lay  submerged  boat,  has  also  at  my  suggest 
arranged  a  very  compact  attachment  to  be  placed  in  any  st^amlaom 
which,  with  no  alteration  in  her  fittings,  starts,  stops,  steers  her,  andi 
plodes  at  will  the  torpedo  attached.  This  device  can-  be  fixed  in  pla 
or  removed  in  ten  minutes,  but  is  very  little  of  an  incumbrance  if  pi 
manently  fixed. 

GUNPOWDER. 

The  stock  of  gunpowder  has  been  allowed  to  fall  quite  low  peudi 
experiments  for  its  improvement ;  these  are  now  completed,  and  as  t 
large  grain  now  in  use  cannot  be  made  with  advantage  in  haste  or  di 
ing  the  winter  months,  nor  does  it  damage  by  keeping,  I  recommend 
appropriation  of  $100,000  for  the  purchase  of  4,000  barrels. 

* 

MAGAZINES. 

The  naval  magazine  at  Ellis  Island,  in  the  harbor  of  New  York,  a 
that  at  Chelsea,  near  Boston,  should  be  reduced  to  places  of  deposit 
ammunition  for  ships  fitting  for  sea.  There  has  been  very  much  unn 
f  ssary  inquietude  of  the  public  mind,  but  there  is  no  doubt  that  tl 
are  in  dangerous  proximity  to  important  interests.  It  is  evidently  J 
possible  to  remove  the  reserve  stock  until  some  other  storage  is  p 
vided,  and  it  is  not  probalHe  that  a  suitable  site  could  be  secured  a 
the  necessary  buildings  erected  in  a  safe  but  easily  accessible  locat 
for  less  than  $200,000  for  each.  I  therefore  recommend  an  appropi 
tion  of  $400,000  for  this  purpose. 

The  improvements  at  the  Norfolk  station,  for  which  an  appropriat 
was  made  last  year,  are  in  progress. 

AP^NDIX. 

A.  number  of  important  reports  are  appended,  giving  in  detail  sc 
matters  enumerated  in  the  foregoing. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servs 

WILLIAM  N.  JEFFERS, 

Chief  of  Burea% 
Hon.  Oeoege  M.  Eobeson, 

ISeereiary  of  the  Navy. 
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Mmates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 1878, 

by  the  Bureau  of  Ordnance^  Navy  Department 


Detailed  objects  of  expenditure,  and  explanations. 


SALARIES. 

Chttf  clerk,  per  Rev.  8(at,.  page  70,  section  416 ;  and  per  act  of  Angnst  15, 1876  . . . 
Dnuehtaoan,  per  Rev.  Stat,  page  70,  section  4ltt ;  and  per  act  of  Angnst  15,  1876 

Oseoerkof  cIhimi  three,  per  act  of  Aognst  15,  1876 

Two  derks  or  class  two,  per  act  of  August  15, 1876 

One  messenger,  per  act  of  August  15,  1876 

()ae  laborer,  per  act  of  Angoiit  15,  1876..., 


CORTIKOCKT  EXPENSES. 

Ststfooery,  books,  and  miscellaneona  items,  (appropriated,)  per  act  of  August  15, 

\m 


ORDNANCE  AND  ORDNANCE  STORES. 

Fsfl,  tools,  and  material  of  all  kinds  necessary  In  carryiog  on  the  current  daily 
work  of  meclianical  branches  of  th^tordnance  department  of  the  several  navy- 
Tinls,  magazines,  and  stations,  (appropriated- )  per  act  of  June  30,  1876 

Uborat  the  several  oRvy-yards,  magazines,  and  stations,  in  fitting  ships  for  sea, 
udin  preserving  ordnance  material,  (appropriated.)  per  act  of  June  30, 1876.... 

XscfUaneons  itemM,  to  wit :  Freight  to  foreign  and  home  stations ;  advertising 
tsd  anctioneer's  fees ;  cartage  and  expreiis-charges ;  repairs  to  flre'engines,  gas 
ttd  water  pipes ;  gati  and  water  tax  at  magazines ;  toll,  ferriage,  foreign  pont- 
ile, telegramx.  &c,  (appropriated.)  per  act  of  June  30, 1876 

Note. — The  above  estimates  are  based  on  the  experience  of  several  years,  and 

Ibeaaoontit  are  necessary  for  the  efficiency  of  th**  service. 

Experimeuts  in  ordnance  at  naval  experimental  battery  and  navy*yard,  Washing* 

u«,(appropriHted,)  (18  Stats,  at  L.,  page  549) 


Keccisary  repairs  to  ordnance  buildings,  gnn-parks,  magazines,  boats,  lighters, 
v^STTM,  machinery,  and  appendages,  including — 

Navy-yard,  Portsmouth,  N.  H.  : 
Ocueral  repairs,  (appropriated,)  per  act  of  June  30,  1876 

Navy -yard,  Boston,  Mans. : 

Toeoftnes,  machinery,  &c.,  (appropriated,)  per  act  of  June  30.  1876 

Toordnance  bnildiogs  and  grounds,  (appropriated,)  per  act  of  June  30,  1876 

To  baildlDfs  and  grounds  at  magazine,  (appropriated,)  per  act  of  June  30,  1876.... 

Navy-yard,  Brooklyn,  N.  Y.  : 

To  the  ordnance  dock,  (appropriated.)  per  act  of  June  30,  1876 

Note. -Attention  Is  called  to  the  abitolnte  necessity  for  this  expenditure  at  mag- 
>&B«,  and  for  general  repairs. 

Nayy-yard,  Wiuihington,  D.  C. : 
Tognu  sod  shot  parks,  experimental  and  saluting  batteries,  (appropriated,)  per  act 

<rfJBD«30,  1876 

Toengioei,  machinery,  and  furnaces,  (appropriated,)  per  act  of  June  30, 1876 

To  itore-bouite  at  branch  magazine,  (appropriated,)  per  act  of  June  30,  1876 

Navy  yard.  Mare  Inland,  Cal.  : 

To  bnildiogs  (appropriated,)  per  act  of  June  30,  1876 

fOEQD  and  nhot  racks  and  grounds,  engines,  machinery,  &c.,  (appropriated,)  per 

■et  of  June  30.  1876 

Tomsgazine  buildings  and  grounds,  (appropriated,)  per  act  of  June  30,  1876 

To  magaziDe  wharf,  (appropriated,)  per  act  of  Juno  30,  1876 

Nayal  experimental  battery,  Annapolis,  Md. : 
(itBoal  repairs  to  buildhigs,  wharf,  &c.,  (appropriated,)  per  act  of  June  30, 1876. .. 


Note— For  several  years  the  appropriation  for  repairs  has  been  so  much  reduced 
tkM  tlta  bnildings  and  wharves,  which  are  necessarily  in  exposed  situations,  are 
»««nJng  quite  dilapidated. 

IMPROVE.MENTS  AS  FOLLOWS,  VIZ  : 

Navy-yard,  Botlon,  Mast, 

At  magazine,  Chelsea : 
"*^»n\  repairs,  grading  and  improving  the  grounds,  (submitted) 


2  £  «  o 

O  O  S  U 

=  £  o  5 


$1,800 

1,8110 

1,6U0 

2,800 

840 

720 


9,560 


800 


86,276 
180, 957 

7,423 

15,000 


289,658 


1,550 

500 
2.000 
2,000 

22,258 

4,060 


2,500 

5(>0 
1,000 

50 

2,000 
1,000 
1,000 

1,236 


41.654 


1,000 


a 


o 

a 


S  ■t'  a>  Coo 
B  CO  C  «>^ 


$9,560 


400 


50,000 
125,  00!) 

3,000 


178,000 


10,000 


( 
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Esiimatea  of  appropriaiiona  required  for  the  servioe  of  the  fiscal  year,  ^c— Cootina 


Detailed  objects  of  expenditure,  aod  explanatiooa. 


Navy-yard,  Mare  Itland,  CaL 

At  magnzine : 

Construction  of  guD-iiklds  and  ihot-beda,  (submitted) 

Filling  and  tank-boufie  near  magazine  for  filling  powder  and  sbell,  and  stowing 
empty  tanks,  (submitted) 


TORPEDO  CORPS. 

Labor,  (appropriated,)  per  act  of  June  30,  1876 , 

Material,  (appropriated,)  per  act  of  Jane  30,  1876 

Coal  and  gasoline,  (appropriated,)  per  act  of  Jane  30,  1876 

Freight,  express  charges,  postage,  &c.,  (appropriated,)  per  act  of  Jane  30,  1876.. 

Instruction  of  ofllcers  in  electricity,  (appropriated,)  per  act  of  June  30,  1876 

Instrnction  of  officers  in  chemistry  and  explotdyes.  (appropriated,)  per  act  of  June 
30,1876 

Instruction  of  officers  in  torpedoes,  (appropriated,)  per  act  of  June  30,  1876 

Note. — The  above  amounts  are  based  upon  simply  caring  for  Oovemment  prop- 
perty,  receiving  and  forwarding  outfits  of  ships,  See.  * 

For  general  purposes,  viz : 

Material 15,000  00 

Labor 10,000  00 

Fuel 6,000  00 

Repairs 1.000  00 

Sea-waU 5,000  00 

Electrical  apparatus  for  instruction  in  electricity 

Material  for  electrical  department 

Apparatus  and  material  for  improvement  of  torpedoes 

Apparatus  and  machinery  to  farther  develop  the  application  of  electricity  to  pur- 
poses of  signaling  and  the  lighiing  of  ships 

Chemical  apparatus  and  instruments  for  instruction 

Instruction  in  torpedoes,  including  steel  torpedo-launch  and  general  experimental 
work  with  torpedoes 

Experiments  with  subnuirine  projectiles 


NOTR. — The  above  estimates  are  based  upon  progressive  action,  and  to  enable 
the  Torpedo  Corps  to  attain  an  advance  over  other  countries,  or  at  least  to 
keep  even  with  them. 

COSTING  ENT. 

Contingent  expenses  of  the  ordnance  service  of  the  Navy,  (appropriated,)  per  i 
actof  June  30,  1876 ' 


o  ~  ce  «» 


•a  ^     -cs 


o. 


ORDNANCE  AND  AMMUNITION. 

Supplementarf. 

For  the  batteries  of  ships  and  as  a  reserve : 

20  smooth-bore  ii-inch  guns  converted  to  8*inch  rifles,  at  $2,700,   (sub- 
mitted)   

20  carriages  for  same,  at  $3, 8(X),  (submitted) 

2,000  projectiles,  at  $18,  (submitted) 

700  barrels  powder,  at  30  cents  per  pound,  (xubmltted) 

For  the  armament  of  five  double-turreted  monitors,  viz :   Puritan,  Monadnock, 
Miantonomoh,  Amphitrite,  and  Terror : 

20  12-lucbrifles,  at  $15,000,  (submitted) 

20  carriages,  at  $6,000,  (submitted) 

2,000  projectiles,  at  $50,  (submitted) 

2,000  barrels  powder,  at  30  cents  per  pound,  (submitted) 


8.000 
1,000 
4,200 
500 
3..'i00 

3,500 
500 


122,763 


S  a 

< 


8,500 


27,000 
7.245 
2,050 
8,393 

6,  425  i 
12,150 

39.300  I 
5,000 


1,000 


54,000 
76,  OflO 
36,000 
21,000 


300,000 

120.000 

100,000 

60.000 


767,000 


Respectfully  submitted. 


Bureau  of  Ordnance,  Navy  Department, 
Ottohcr  1,  IR76. 


WILLIAM  N.  JEVFERS. 
Okicf  of  Bureau  of  Ordt 
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United  States  Torpedo-Station, 
Newportj  R.  J.,  September  8,  1876. 

Sm:  In  obedience  to  the  Department's  order  of  the  18th  of  Angast, 
the  Doard  met  and  organized  for  the  purpose  of  witnessing  the  exami- 
nation of  the  officers  under  instructions  at  this  place. 
The  commanding  officer,  with  the  instructors  and  professors  of  the 
station,  extended  us  every  facility  in  inspecting  the  various  buildings 
and  the  chemical  and  electrical  appliances  of  the  establishment.  We  take 
pleasure  in  saying  that  everything  was  found  in  admirable  order  and 
well  adapted  to  the  purposes  in  view. 

The  examination  programme,  as  submitted  by  the  commanding  offi- 
cer, was  not  interfered  with,  except  in  some  minor  matters. 
We  found  the  class  to  be  proficient  in  chemistry,  electricity,  and  in 
ail  the  necessary  detail  of  fitting  torpedoes  for  service,  as  proved  to  us 
by  actual  experiments. 

Each  member  of  the  class  exhibited  a  marked  cheerfulness  in  the  pro- 
gramme of  duty,  and  a  commendable  interest  in  masteriog  the  course 
laid  down  for  them. 

We  cannot  speak  too  highly  of  the  great  benefit  which  the  station  re- 
ceives, and  through  it  the  service,  from  the  valuable  experience  and 
able  services  of  the  commanding  officer  and  the  post-graduate  instruct- 
ors ou  duty  here. 

The  advantage  of  the  station  as  a  school  of  special  training  in  a  sci- 
ence that  is  growing  daily  in  its  importance  as  an  element  of  great 
power  in  war  is  manifest.  We  indulge  thje  hope  that  its  scope  of  action 
maybe  much  extended  in  furthering  the  great  good  that  the  service  now 
realizes  from  it. 

The  marked  proficiency  exhibited  by  the  class  of  officers  after  a  brief 
coarse  of  three  months  is  an  ample  argument  in  favor  of  the  practi- 
cal advantages  of  the  station,  as  well  as  a  sufficient  assurance  to  us 
that  all  who  have  been  charged  with  bringing  this  about  have  performed 
that  duty  with  great  zeal  and  to  a  good  purpose. 

To  continue  this  good  work  we  would  urgently  recommend  that  the 
tog  Nina,  with  her  complement  of  men,  be  retained  here  as  an  indis- 
pensable adjunct  to  the  successful  accomplishment  of  the  necessary 
practical  work  of  the  station.  To  withdraw  her  or  her  crew  at  this  time 
voQJd,  in  our  opinion,  work  with  serious  disadvantage  to  the  best  inter- 
est of  the  station. 

We  urge  also  the  need  of  a  service  steam-launch,  fully  fitted,  as  a 
means  toward  the  fuller  development  of  the  object  of  the  institution. 

We  would  add  that  the  facilities  of  the  station  for  the  instruction  of 

officers  and  men  in  submarine  work  are  excellent,  and  we  feel  that  we 

caooot  too  strongly  urge  that  the  opportunity  be  seized  to  furnish  the 

^Tavy  with  officers  and  men  trained  to  operate  against  submarine  de- 

ff  OSes  or  obstructions. 

We  are,  sir,  very  respectfully, 

J.  W.  NICHOLSOI^, 
Commodore,  and  President  of  Board, 
J.  0.  P.  DE  KRAFFT, 
Captain,  and  Member. 
E.  F.  R.  LEWIS, 
Commander,  and  Member. 
W.  S.  SCHLEY, 
Commander^  and  Member. 
Commodore  W.  N.  Jeffebs,  U.  S.  N., 

Chief  Bureau  Ordnance^  Navy  Department^  Wasluuglou^  T>.  Ci, 
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United  States  Torpedo-Station, 

Newport^  R.  J.,  March  18,  1876. 

assignment  of  the  officers  of  the  station  to  duty,  * 

Lieut.  G.  A.  Converse,  U.  S.  N.,  senior  assistant  inspector  of  ordnane* 
instractor  in  electricity,  fases,  and  diving. 

Lieut.  R.  B.  Bradford,  IT.  S.  N.^  assistant  inspector  of  ordnance,  L 
structor  in  torpedoes. 

Lieut.  W.  J.  Moore,  U.  S.  K,  assistant  inspector  of  ordnance,  draught 
man,  and  in  charge  of  drawings,  plans,  &c. 

Lieut.  A.  E.  Coudeu,  U.  S.  N.,  assistant  inspector  of  ordnance,  i 
structor  in  electricity. 

Gunner  Wm.  Burditt,  U.  S.  N.,  in  charge  of  machine-shop. 

Prof.  M.  G.  Farmer,  electrician. 

Prof.  W.  N.  Hill,  chemistry  and  explosives. 

Mr.  G.  A.  Pitkin,  assistant  chemist. 

COURSE  OF  instruction. 

Embraces  the  months  of  June,  July,  and  August. 

The  attendance  of  officers  for  instruction  will  be  from  the  9.30  a.  m 
boat  to  the  2.20  p.  m.  boat. 

The  day  is  divided  into  two  periods :  First  period,  from  9.45  a.  m.  t< 
11.45  a.  m. ;  second  period,  from  13.15  p.  m.  to  2.15  p.  m. 

The  following  division  of  time  will  be  observed  unless  due  notice  i^ 
given  of  change : 


First  period. 


Mondays . . . 
Taesdays  . . . 
Wednesdays 
Thnrsdays  . 
Fridays 


9.45  a,  m.  to  11.45  a.  m. 
Electricity. 
Torpedoes. 
Electricity. 

Chemistry  or  explosives. 
Torpedoes. 


Second  period. 


12.15  p,  m.  to  2.15 1).  m. 
Electricity. 

Chemistry  or  explosives 
Electricity. 
Torpedoes. 
Examination  papers. 


The  principal  instructors  will  assign  the  whole  or  part  of  a  class  to  b 
period. 

The  officers  under  instruction  will  be  divided  according  to  rank  ii 
two  parts,  and  be  known  as  the  senior  half  and  junior  half. 

Any  change  of  programme  from  the  established  order  will  be  postec 
in  the  officers'  room  at  the  machine-shop. 

Pocket  note-books  will  be  furnished  the  class  for  daily  note-s,  and  a 
blank-book  for  each  branch  of  instruction,  in  which  drawings  and  exam 
inations  will  be  recorded. 

Questions  bearing  upon  the  lectures  for  the  week  will  be  given  out  on 
Friday,  and  the  replies,  carefully  given  and  neatly  written  in  the  blank 
books  furnished  for  the  purpose,  must  be  handed  in  to  the  commanding 
officer  on  Monday. 

The  books  will  be  examined  by  the  instructors,  errors  noted,  and  thei 
returned  by  the  commanding  officer  with  such  remarks  as  may  be  deeme< 
necessary. 

The  final  examinations  will  be  of  a  practical  character  before  the  boar< 
of  visitOTSj  and  written  replies  to  questions  bearing  upon  the  course  o 
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instraction  for  the  term  entered  in  the  examination-books,  which  are  to 
be  SQbmitted  to  the  board. 

Opporthnity  will  be  given  to  officers  to  practic-e  in  diving  and  sub- 

marioe  work  connected  with  torpedoes,  and  at  the  close  of  the  term  such 

officers  as  show  themselves  proficient  will  receive  certificates  as  divers. 

Officers  who  desire  to  continue  their  studies  will  be  (if  circumstances 

permit)  allowed  to  remain,  and  be  attached  to  the  station. 

K.  R.  BREESB, 
CaptaiUj  U.  8.  N.^  Inspector  of  Ordnance^  in  charge  of  Station. 

Approved : 

WILLIAM  K  JBFFERS, 
Chief  of  Bureau  of  Ordnance. 
Approved : 

^  GEO.  M.  ROBESON, 

Secretary  of  the  Navy. 


PROPOSED  INSTRUCTION  IN  TORPEDOES. 

Theoretical  and  practical  lectures  on  Tuesdays. 
Practical  work  on  Thursdays. 

Tlie  work  of  both  days  to  be  interchangeable,  so  as  to  avoid  bad 
weather  for  practical  outdoor  exercises. 

l.-Lecture  on  electricity.  Farmer's  machines,  and  fuses,  preparatory  to 
outdoor  work. 

2.-Lecture  on  the  history  of  torpedo-warfare. 

3.— Lecture  on  spar  torpedo. 

i— Same. 

o.-Same. 

J— Lecture  on  towing  torpedo. 

7— Same. 

8.— Movable  torpedoes  and  torpedo-boats. 

^■■^Same. 
10.-Same. 

IL— Lecture  on  submarine  guns  and  rockets. 
12.— Lecture  on  ground  torpedoes. 

Ibe  practical  work  to  follow  the  lectures,  and  on  the  same  subjects, 
*iceptiug  that  of  the  2d  lecture,  as  near  as  practicable  depending  upon 
progress  made  and  means  at  hand  for  experiments. 

PROGRAmdE  OF  LECTURES  FOR  INSTRUCTIONS  IN  ELECTRICITY. 

I'^Galvanic  batteries :  simple  galvanic,  describing  aetion,  &c. ;  differ- 
ent forms  in  use;  chemical  action,  &c.;  delnition  of  electrical 
current;  resistance,  and  other  terms  in  common  use. 
^'^Measurements  of  currents,  describing  galvanometers. 
^•^Law  governing  electrical  resistance;  branch  currents. 
^Mleneral  electrical  measurements  of  resistance  and  electro-motive 
force. 
A. — Effects  of  currents,  heating. 
^•^Arrangement  of  batteries  for  particular  work. 
^•^Magnets  and  magnetism. 

7— Ampere's  theory  of  magnets  and  electro-magnets. 
8.— Magneto-electric  and  dynamo-electric  induction. 
9.— Parmer's  A  machine. 
10.— Farmer's  C  machine. 
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11, 12, 13.— Siemen's,  Wilde's,  and  Wheatstone's  machines  for  torpe< 

purposes,  Beardslee's,  Breguet's,  Gramme's, 
li. — Fuses :  description  of  different  fuses,  their  advantages  and  disa 

vantages. 
15. — Comparison  of  galvanic  batteries  and  electrical  machines;  and 

what  circumstances  each  is  advantageous;  batteries  for  ship  a 
16. — Frictional  electricity  and  Smith's  machines, 
17. — Electrical  apparatus  for  Lay's  boat. 
18. — Telemeter :  Siemen's  distance  measurer. 


By  Professor  Farmer. 


1. — Potential. 

2. — Branch  currents. 

3. — Fuses. 

4. — Batteries. 


5. — ^Magnetic  engines. 

6. — Magneto-electro  machines. 

7. — Electric  lights. 

S^Cables. 


Bjf  Lieutenant  Converse. 
1. — The  indicator. 
2. — Circuit  buoys. 

PROGRAMME  OP  PRACTICAL  WORK  IN  ELECTRICAL  COURSE. 

1. — Setting  up  galvanic  batteries  and  electrical  arrangements  of  bull 

ing,  lead  of  wires,  &c. 
2. — Same. 

3. — Use  of  galvanometers. 

4. — Measurement  of  resistance  and  eleccro-motive  force. 
5. — Same. 
6. — Measurements  of  insulation,  half  of  class* 

Fuse-making,  half  of  class. 
7. — Same  for  opposite  halves  of  class. 
S. — Resistances  of  wires  about  the  island^  half  of  class. 

Fuse-making,  half  of  class. 
9. — Same. 
10. — Measurements  of  current  required  for  firing  fuses  of  different  m 
terial  and  various  patterns,  half  of  class. 
Fuse-making,  half  of  class. 
11. — Same. 
12. — Same. 
13. — Same. 

14. — Measurement  of  electro-motive  force  and  resistance  of  Faro^i 
machines,  half  of  class. 
Fuse-making,  half  of  class. 
15. — Same. 

16. — Measurement  of  batteries  before  and  after  being  on  short  circu 
half  of  class. 
Fuse-making,  half  of  class. 
17. — Same. 
18. — Measurement  of  insulation  of  different  splicing  unions,  half  of  clai 

Fuse-making,  half  of  class. 
19. — Same. 

CHEMISTRY. 

Course  of  instruction* 

Instruction  given  nnder  two  heads,  viz :  Chemistry  proper,  and  expl 
sives  J  each  treated  by  weekly  lectures.  Topics  to  be  discussed  will 
taken  up  in  nearly  the  following  order,  and  in  the  course  thirteen  I 
tares  will  be  delivered. 
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Chemistry. 

l.-Introdactory  and  generaL    Most  important  principles  of  chemistry. 

Chemical  language. 
2.-0xygen:  Air. 

3.-Hjtlrogen,  water ;  nitrogen — ammonia;  oxides  of  nitrogen. 
4.-Flaorine,  chlorine,  bromine,  and  iodine. 
5.— Sulphur. 

6.— Phosphorus,  arsenic,  antimony. 
7  and  8. — Carbon  and  silicon.    Organic  chemistry. 
9.— Potassium,  sodium,  calcium,  and  magnesium. 
10.-Ziuc,  manganese,  and  aluminum. 
11— Iron. 

12.— Copper,  lead,  and  tin. 
13.— Mercury,  silver,  gold,  and  platinum. 

Belated  subjects  will  be  placed  under  most  appropriate  heads. 
Lectures  will  be  accompanied  by  experiments  and  diagrams  pro- 
jected by  calcium  light. 

Explosives, 

1^-^eneral  explosive  reactions  and  effect.    Circumstances  of  explosion 

and  mode  of  firing. 
2.— General  condition,  detonation,  mode  of  producing  detonation,  com- 
position of  explosive  bodies,  explosive  mixtures  and  compounds, 
^j  ^  and  5, — Gunpowder;  composition  and  relations;   manufacture; 

varieties;  results  of  explosion.  t 

^and  7. — Nitroglycerine  and  nitroglycerine  mixtures, 
^and  9. — Gun-cotton  and  gun-cotton  mixtures, 
^y -"^^icrates ;  picrate  powder ;  fulminates. 
^* — t'xploeive  mixtures  other  than  gunpowder. 
— Applications  of  explosives  to  torpedo  purposes. 

The  thirteenth  lecture  is  omitted  here,  but  will  be  devoted  to 
either  a  review  or  to  subjects  omitted  previously.  This  course 
has  usually  consisted  of  more  than  thirteen  lectures,  so  it  will 
be  crowded. 
Ijectures  will  be  illustrated  by  figures  and  diagrams  by  the  lan- 
tern. 

FrcLctical  work. 

I^rocess  of  making  nitro- glycerine,  dynamite,  and  long-stapled 

gun-cotton ;  experiments  with  explosives. 
At  times  to  be  appointed  by  commanding-officer. 

EXAMINATION  QUESTIONS  IN  TORPEDOES. 

^•""^xplain  the  different  types  of  torpedoes  In  use.  What  types  are 
Utsed  in  the  naval  service,  and  what  torpedoes  and  torpedo  sup- 
plies are  furnished  to  cruising-ships  ? 

2.— Describe  the  service  spar-torpedoes,  the  different  kinds,  their  con- 
Btraction,  capacity,  mode  of  filling,  firing,  kind  of  powder  used, 
and  give  directions  for  preparing  them  for  service.  Give  immer- 
sion necessary  for  the  best  effect,  and  immersion  and  distance 
necessary  for  safety  when  exercising. 
3.— Describe  service-spars  for  ship  and  boat  use,  giving  dimensions, 
material,  rigging,  and  attachments,  mode  of  handling,  number 
used,  and  bow  and  where  secured. 
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4. — Describe  the  manner  of  exploding  spar-torpedoes,  and  all  the 
used  for  that  purpose,  iuclndiug  the  practical  use  of  macb 
batteries,  firing  key,  key-board,  electric  switches,  insulated  ^ 
and  terminal  binding-screws.  Where  these  articles  are  pi 
when  in  use,  and  where  when  not  in  use.  Where  are  the  pe 
nent  wires,  electric  switches,  and  terminal  binding  screws  ph 
how  secured,  and  how  preserved  from  injury  ! 

5. — Describe  the  service  towing  torpedo,  its  construction,  capacity,  i 
of  filling  when  preparing  for  service,  construction  of  firing  a 
ratus,  and  method  of  igniting  the  charge. 

6. — Describe  all  the  various  attachments  of  the  service  towing  torj 
how  used,  where  placed,  and  prepare  the  torpedo  for  service 
exercise. 

7. — How  launch  the  service  towing  torpedo,  and  how  handle  it  j 
it  is  launched.  Tactics  to  be  observed  in  maneuvering  wi 
for  attack  and  defense. 

8. — Describe  the  Lay  torpedo  and  all  its  attachments.  Give  ra 
speed,  mode  of  working,  and  prepare  it  for  service. 

9. — Describe  the  Ericsson  torpedo  and  all  its  attachments.    Give  ra 

speed,  and  mode  of  working. 
10. — Describe  the  Whitehead  torpedo,  so  far  as  known.    Give  ra 

speed,  accuracy,  and  probable  use. 
11. — Describe  in  a  general  manner  how  to  defend  vessels  of  war  ags 

torpedo-attacks  of  all  kinds. 
12. — General   discussion    of  the  subject  of  ground-torpedoes.     1 
objec^  difierent  classes,  and  how  used.    How  operated  aga 

QUESTIONS  IN  ELECTRICITY  AND  FUSES. 

1. — Describe  the  construction  and  action  of  a  simple  voltaic  circle 
2. — Describe  the  construction  and  action  of  a  sulphate  of  copper 

tery  with  and  without  a  porous  cup. 
3. — DescTibe  the  bichromate  of  potash  battery,  station-form. 
4. — Describe  the  Leclanch6  battery. 
5. — Give  the  general  formulas  for  current  electricity  based  on  Oi 

laws,  showing  the  relations  that  subsist  between  electro-m( 

force,  resistance,  current,  quantity,  and  work  done. 
6. — What  are  the  electrical  dimensions  of  a  source  of  electricity  ! 
7. — Compare  the  foregoing  batteries  and  give  their  relative  merit 

different  purposes,  both  on  board  ship  and  on  shore. 
8. — Having  a  given  external  resistance,  R,  how  would  you  arran^ 

cells  so  as  to  exert  in  the  resistance  B  the  greatest  energ> 

minute? 
9, — Describe  the  construction  and  mode  of  operating  Farmer's  dynj 

electric  machines,  types  A  and  0,  and  contrast  their  services 

ness  with  the  before-mentioned  forms  of  galvanic  battery. 
10. — What  can  be  acxjomplished  by  the  use  of  the  machines  above  ua 

in  firing  torpedoes! 
11. — What  abuses  will  they  withstand,  and  what  care  should  be  U 

of  them  f 
12. — ^What  kind  of  igniters  or  fuses  are  best  adapted  to  be  used 

these  machines,  and  why? 
13. — Having  a  number,  P,  of  fuses,  how  is  it  best  to  couple  them  i 

to  insure  the  simultaneous  ignition  of  them  all  with  a  given 

adequate  E  M  F  and  internal  resistance? 
14. — Wishing  a  fuse  to  be  used  with  a  voltaic  battery  or  dynamoele 
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machine,  what  would  gaide  you  in  tbc  selection  of  material  for 

bridge  t 
15.-Having  suitable  materials,  describe  process  of  making  up  an  igniter 

for  torpedo  purposes.    Give  reasons,  if  any,  for  changing  form  or 

details  of  present  service  igniters. 
16.-Id  improvising  a  metallic  bridge  igniter,  what  materials  obtainable 

on  board  ship  can  be  used  ?    How  would  you  determine  the  length 

of  bridge  for  any  such  material  ? 

EXAMINATION  QUESTIONS  IN  CHEMISTRY. 

L-Explosive  reaction  and  explosive  effect. 

2.-6eneral  composition  of  explosive  bodies. 

3.— Difference  between  explosive  compounds  and  explosive  mixtures. 

Glasses  of  explosive  mixtures  compared. 
4.— Detonation :  Comparative  value  of  a  detonating  explosion. 
5.-Effect  of  circumstances  on  explosive  results. 
6.-(jaD powder:  Mannfactudng  process;  general  composition;  effect 

of  mechanical  variations  on  explosive  properties  of  gunpowder. 
7.-Preparationof  nitro-glycerine :  Precautions  to  be  taken ;  composition 
of  nitroglycerine,  and  the  chemical  character  of  the  reaction  by 
which  it  is  produced:  properties  of  nitro-glycerine;  its  advantages 
and  defects. 
^.-Dynamite:  Preparation,  properties,  advantages,  and  defects;  pre- 
cautions to  be  taken  in  storage,  transportation,  and  use ;  mode  of 
using,  firing,  &c. ;  safety. 
^.-Carrying  dynamite  on  board  ship.  * 

lO.-Goncotton :  Composition,  preparation,  and  properties ;  reaction  by 

which  it  is  produced ;  forms  in  which  it  is  prepared  for  use. 
11.— Fulminating  mercury :  Preparation,  uses,  and  mode  of  handling. 
12.— Picric  acid  and  the  picrates ;  picrate  mixtures. 
13.— Modes  of  handling,  using,  and  firing  the  practical  explosives. 
14.— Firing-points  of  explosives, 
lo.— Composition  of  explosive  agents  for  torpedo  purposes:  Force,  safety, 

convenience,  ease  of  obtaining,  &c. 
16.— Sizes  of  charges  for  torpedoes,  and  effects  obtained. 

TORPEDOES. 

Programme  of  practical  woric  before  board  of  visitors. 

1-The  class  to  go  out  in  the  Nina  and  explode  two  100  pounders. 
One  with  machine  and  service-fittings,  and  the  other  with  voltaic 
battery.  One  division  to  each  torpedo,  and  to  do  all  the  work 
themselves. 
-^To  exercise  with  the  Harvey  torpedo;  to  rig  it  with  an  exercise- 
bolt  and  capsule;  launch  it  and  manage  everything  themselves; 
^  to  chase  and  attack  the  Joseph  Henry,  if  weather  permits. 

^'-^Each  division  to  fit  and  explode  two  75-i)ounders  from  launches 
Nos.  2  and  3.  !!:::^^::z^ 

*-*Each  division  to  fit  and  explode  simultaneously  12  can-torpedoes, 
using  an  A  machine  to  iliustrat;e  the  method  of  destroying  sunken 
obstructions. 

'^••-Each  division  to  plant  one  torpedo  of  convenient  size,  connect  it 
with  a  circuit-closer,  and  then  explode  it  by  bumping  the  circuit- 
closer,  to  illustrate  the  ground- torpedo. 

"••••To  run  the  torpedo  launch  Lightning,  with  her  torpedo-gear  and 
electric  light. 
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PRACTICAL  WORK  IN  FUSES. 

Each  officer  to  explode  wooden  case  and  improvised  igniters  made  by 
himself;  results  to  be  recorded. 

PRACTICAL  WORK   IN  ELECTRICITY. 

Have  A  and  C  machines,  two  earth-plates,  60  feet  naked  copper  wire, 
No.  16 ;  igniters  to  be  fired. 

1. — A  machine,  broken  circuit  inside ;  to  find  faalt  and  put  in  order. 
2. — 0  machine,  hammer  not  striking  bell  ;  to  find  fault  and  pat  in 

order. 
3. — Earth  not  complete,  insulation  not  removed  from  wire;  discover  fault 

and  remedy  it. 
4. — Fire  igniter  through  two  wires,  30  feet  each,  uninsulated  submer^;ed 

copper  wire,  A  maohiue.    Fire  igniter  through  two  wires,  20  feet 

each,  uninsulated  submerged  copper,  C  machine. 
5. — Fire  six  igniters,  naked  joints,  submerged  in  sea- water. 
6. — Fire  ten  igniters  in  series  A  machine. 


ORDER  OP  EXAMINATION. 


Tuesday^  September  5,  1876. 


The  officers  under  instruction,  for  convenience  sake  in  examinatioi3 
will  be  arranged  in  three  divisions,  as  follows: 


First  division. 

Second  division. 

Third  division. 

TORPEDO- ROOM. 

Lientenant-Com.  Cotton. 
Lie^utenant-Com.  Whiting. 
Lieutenant  Noel. 
Lieutenant  Cbipp. 
Lieutenant  BucKingham. 
Lieutenant  Berry. 
Master  Calhoun. 

CHEMICAL  LABORATORY. 

Lieutenant-Com.  Tracy. 
Lieutenant-Coni.  O'Neil. 
Lieutienant  Newell. 
Lieutenant  Irvine. 
Lieutenant  Paine. 
Master  Rohrer. 
Master  Busbee. 

ELECTRICAL  LABORATORY"- 

Lieutenant-Com.  Clark. 
Lieutenant  Anthony. 
Lieutenant  Stunly. 
Lieutenant  Lee. 
Lieutenant  Bassett. 
Master  Mahan. 

Tuesday  morning,  immediately  after  the  reception  of  the  board  o 
visitors,  examination  in  chemistry  and  explosives. 

Wednesday  morning,  at  9.45  a.m.,  examination  in  electricity  and  fuses. 

Thursday  morning,  at  9.45  a.  m.,  examination  in  torpedoes. 

Friday  morning,  at  9.45  a.  m.,  practical  work. 

Questions  will  be  found  in  each  of  the  above  rooms,  to  which  writteo 
replies  are  to  be  given,  and,  as  soon  as  completed,  they  will  be  handed 
in  to  the  clerk  to  the  commanding-officer. 

Any  change  in  the  above  programme  will  be  duly  promulgated. 

K.  R.  BREESE, 
Captain  U.  8.  X.j  Inspector  Ordnance^  in  charge  of  Station. 

REPORT  OF  PROFESSOR  FARMER,  ELECTRICIAN. 

The  course  of  instruction  in  electricity  having  been  completed,  I  ba^^ 
to  report  that  the  course,  as  laid  down  at  the  commencement,  has  been 
followed. 
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The  course  has  been  of  a  practical  uature,  its  object  being  to  show 
the  effects  of  electricity,  and  the  manner  of  producing  these  efifects. 
Attention  has  been  confined,  as  regards  sources,  to  the  voltaic  battery 
aod  induction-machines.  The  different  methods  of  measuring  the  value 
of  these  sources  under  different  circumstances,  and  the  care  necessary 
for  preservation,  economy,  and  maximum  effect,  have  occupied  much  of 
the  time. 

The  course  was  intended  to  teach  the  officers  to  handle  electrical 
apparatus  intelligently  under  any  circumstances,  especial  attention 
being  directed  to  the  firing  and  testing  of  torpedoes  and  to  lighting 
aod  signaling. 

Among  other  subjects,  my  lectures  to  the  class  embraced  the  following : 

^'  History  and  progress  of  electricity  for  two  hundred  years  past." 

Lectures  on  "  computation  of  resistances." 

"Meaning  of  dift'erent  electrical  terms,  as  quantity.  Farad,  Weber, 

"Resistances  of  bodies." 
"Electrical  resistances  and  potential." 
"History  of  D.  E.  machines." 

"Comparison  between  galvanic  batteries  and  machines  for  ships'  use." 
"Electric  lights." 

"Telegraphs,  simple,  duplex,  counter-duplex,  quadruplex,  boat-steer- 
ing apparatus,"  «&c. 

BEPORT    OF    INSTRUCTION    IN    ELECTRICITY,  FUSES,  AND  DIVING,  BY 

LIEUTENANT  CONVERSE. 

The  course  of  instruction  as  above  having  been  completed,  I  have  to 
report  as  follows : 

Electricity. 

.  ^og^st  30,  delivered  a  letter  on  "The  various  methods  of  determin- 
ing the  position  of  a  ship  with  reference  to  any  individual  torpedo,  or 
^Qpof  torpedoes,  in  a  defensive  system,  and  the  electrical  apparatus 
^for  testing  and  firing  such  torpedoes." 
.  Explained  the  methods  of  determining  the  position  of  a  ship  by  cross- 
•^arings,  use  i)f  plane-table,  electric  position  indicator,  and  camera- 
ybscara.  The  use  of  testing  and  firing  apparatus  for  systems  of  this 
Kind. 

September  4,  lectured  on  same  subject;  explained  use  of  circuit- 
^'oser, circuit-breaker,  and  circuit-shunts;  exhibited  and  explained  the 
English  shutter-apparatus  and  the  circuit-indicator  used  at  this  station. 

Fuses. 

As  it  was  deemed  best  for  the  oflQcers  under  instruction  to  have  a  gen- 
^^^1  knowledge  of  electricity  and  the  efifects  of  electrical  currents  before 
^^mencing  the  manufacture  of  fuses,  the  instruction  in  this  branch 
'^^s  not  commenced  until  26th  June.  From  that  date  untiT  the  close 
?J  the  course  instruction  has  been  given  twice  a  week,  on  Mondays  and 
^^ednesdays,  half  of  the  oflQcers  being  present  on  each  day.  By  this 
^^ngeraent  each  person  has  had  twenty  hours'  practical  work  in  the 

^ach  oflBcer  was  required  to  make  the  following  fuses: 
%e  wooden-case  igniters,  D.  B.  3. 
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Five  copper-case  igniters,  D.  E.  7. 

Five  service-fuses. 

Three  improvised  wire-bridge  igniters. 

Three  improvised  tin-foilbridge  igniters. 

One  improvised  igniter,  Bradford's  pattern. 

One  improvised  igniter,  Barber's  pattern. 

One  improvised  igniter,  Moore's  pattern. 

One  improvised  igniter,  original. 

During  the  examination  the  officers  have  been  required  to  explode  al 
the  wooden-case  D.  £.  3  and  improvised  igniters.  Results  were  qoit^ 
satisfactory,  showing  that  the  igniters  had,  with  few  exceptions,  beei 
carefully  and  skillfully  made. 

Diving, 

Owing  to  the  failure  to  secure  suitable  men  to  be  trained  as  divers 
no  instruction  has  been  given  in  this  branch. 


REPORT  OF  LIEUT.  A.  R.  COUDEN,  INSTRUCTOR  IN  ELECTRICITY. 

The  course  of  instruction  in  the  electrical  department  being  completec 
the  following  report  of  instruction  is  submitted  : 
Lectures  have  been  delivered  on  the  following  topics: 

1.  Galvanic  batteries. 

2.  Laws  of  electric  currents  and  resistance. 

3.  Laws  of  electric  resistance,  continued,  and  methods  of  mcasn 
iug  it. 

4.  Laws  of  electric  resistance,  and  methods  of  measuring  it,  c(^ 
tinned. 

5.  Laws  of  electric  resistance  and  methods  of  measuring,  continue 

6.  Methods  of  arranging  batteries  for  different  purposes. 

7.  Methods  of  arranging  batteries  for  different  purposes,  continue 
Heating  effects  of  currents. 

8.  Magnets  and  magnetism. 

9.  Magnets  and  magnetism,  continued. 

10.  Electro-magnetic  induction.  ^ 

11.  Wilde's  small  machine. 

12.  Farmer's  D.  E.  machine,  pattern  A. 

13.  Farmer's  D.  B.  machines,  A  and  C. 

14.  Siemens'  machine ;  comparison  with  Farmer's. 

15.  Beardslee's,  Wheatstone's,  Breguet's,  and  Gramme's  machines — 
IG.  Smith's  frictional  machine. 

17.  Relative  value  of  dynamo  electric  machines  and  galvanic  batten 
for  use  in  torpedo-operations  on  board  ships  and  in  boats. 

18.  Same,  continued. 

19.  Insulation  of  conductors. 

20.  Electrical  apparatus  of  Lay  boat. 

21.  El€<!trical  units,  reasons  for  adoption  of  units  used. 

The  course  of  lectures  has  been  supplemented  by  a  course  of  pract/c»i 
work,  occupying  four  hours  per  week.    This  work  has  consisted  in  set- 
ting  up  different  batteries  and  noting  their  action,  using  the  various  in- 
struments and  methods  in  measuring  resistance,  insulation  and  electro- 
motive and  resistance  of  different  batteries  and  machines;  calculation  of 
resistance  from  dimensions  and  quality  of  conductors ;  calculation  of 
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Dumber  and  arrangements  of  batterj-cells  necessary  to  perform  certain 
work,  some  for  machines,  and  tbe  converse — i.  e.,  having  a  certain  source 
of  electricity,  what  work  can  it  do  I  practical  test  of  sach  calculation ; 
testing  cables  for  insulation ;  discovering  faults  in  machines  purposely 
oat  of  order,  and  repairing  such  faults ;  testing  capacity  of  machines  to 
fire  through  uninsulated  wire ;  testing  effect  of  salt-water  on  machines ; 
measurement  of  current  necessary  to  heat  five  wires  of  different  mate- 
rial to  firing-point  of  different  priming-material,  and  other  work  of  the 
same  nature. 

REPORT  OF  PROF.  W.  N.  HILL,  INSTRUCTOR   IN    CHEMISTRY  AND   EX- 
PLOSIVES. 

The  course  of  instruction  in  the  chemical  department  for  the  past 
three  months  has  been  carried  on  under  two  heads,  chemistry  and  ex- 
plosives. One  course  of  weekly  lectures  on  chemistry,  and  another  on 
explosives,  have  been  delivered. 

The  object  of  the  chemical  lectures  has  been  the  study  of  the  most 
important  and  common  elements  and  their  principal  compounds,  with 
especial  reference  to  technical  methods  and  processes.  I  have  not  de- 
sired to  enter  deeply  into  theoretical  chemistry,  but  rather  preferred  to 
discuss  practical  applications  of  chemistry  in  the  arts.  Particular 
chemical  principles  have  been  sufficiently  taught  in  order  to  demon- 
strate the  chemistry  of  explosives,  a  subject  fully  treated  in  the  other 
eourses. 
Thirteen  (13)  lectures  on  chemistry  have  been  given.    Below  will  be 

foond  a  list  showing  the  subject  of  each,  from  which  an  idea  of  the 

course  may  be  derived. 
These  lectures  have  been  illustrated  as  fully  as  has  been  possible  with 

the  means  at  my  disposal,  by  experiments  and  by  sketches,  drawings, 

^)  projected  upon  the  screen  by  the  calcium  light. 

Subjects  of  tJie  lectures  on  chemistry. 

1.  Chemical  principles,  formulae,  and  equations. 

2.  Oxygen :  oxidation,  the  atmosphere,  relations  of  the  gases  of  the 
2vto  animal  and  vegetable  life. 

3.  Oxygen  concluded :  ozone.    Hydrogen :  water  j  natural  waters,  and 
t^6  imparities  found  in  them. 

i  Natural  waters  concluded.    J^itrogen  and  oxides  of  nitrogen. 
^'  Nicric  acid.    Acids,  bases,  and  salts.    Compound  radicals. 
6*  Ammonia.    Fluorine  and  chlorine.    Etching  and  bleaching. 
7-  Oxides  of  chlorine.    Bleachingpowder.    Bromine  and  iodine. 
•^.  Sulphur :  manufacture  of  oil  of  vitriol. 

9.  Salphuric  acid  concluded.    Phosphorus,  manufacture  and  use  of. 

10.  Antimony  and  arsenic,  silicon  and  silicates,  glass. 

11.  Carbons :  oxides  of  carbon ;  liquid  carbonic  acid. 

12.  Carbon  concluded.    Iron  and  iron  smelting. 

13.  Metallurgy  of  iron  concluded;  cast  and. soft  irons;  steel  and 
Bessemer  steel. 

lo  tbe  lecture  on  explosives,  I  have  discussed  explosive  action  and 
effect,  generally  considered,  and  the  composition,  preparation,  and  use 
of  explosive  agents,  with  especial  reference  to  their  application  to  tor- 
pedoes. 

These  lectures  have  been  illustrated  by  drawings,  figures,  &c.,of 
apparatus  and  machinery  projected  upon  the  screen. 
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The  scope  of  this  course  will  be  seen  from  the  following  list  of  sub- 
jects of  the  lectures. 
Twelve  (12)  lectures  have  been  delivered. 

Svhjects  of  ilie  lectures  on  explosives. 

1.  Explosive  reactions ;  cause  of  the  explosive  character  of  a  chemi- 
cal reaction ;  influence  of  the  time  of  an  explosive  reaction  on  the  effect 
obtained.  Detonation. 

2.  Comparative  value  of  detonation.  General  composicion  of  explo- 
sive bodies.    Explosive  mixtures.    Classes  of  gunpowder  begun. 

3.  Gunpowder.  Naturalaudartificialproductionof  saltpeter;  refining 
saltpeter. 

4.  Gunpowder  continued.  Refining  sulphur;  preparation  of  the  char- 
coal.   Dry  mixing.    Stamp  and  wheel  mills. 

5.  Gunpowder  continued.  Pressing,  granulating,  and  drying  powder. 
Tests  of  gunpowder.  Products  of  explosion.  Temperature.  Pressure 
and  work  of  explosion. 

6.  Gunpowder  concluded.  Effect  of  physical  and  mechanical  condi- 
tion of  gunpowder  on  its  explosion.  Varieties  of  gunpowder.  Chlorate 
mixtures. 

7.  Nitro-glycerine.  Constitution  and  properties;  materials  for  making; 
process  of  manufacture. 

8.  Nitro-glycerine  continued.  Mode  of  firing.  Storage.  Transporta- 
tion and  handling.    Use  and  relative  force.    Products  of  decomposition. 

9.  Nitroglycerine  concluded.  Dynamite.  Other  nitroglycerine  prep- 
arations. 

10.  Gun-cotton.  Composition,  preparation,  and  properties.  Forms, 
uses,  and  force.    Products  of  decomposition. 

11.  Picric  acid.  Constitution.  Picrates  and  picric  powder.  Fulmi- 
nating mercury. 

12.  Fulminating  mercury  concluded.  Fulminating  silver.  Chloride, 
bromide,  and  iodide  of  nitrogen.  Fuse-mixtures.  Explosives  in  torpe- 
does. 

The  officers  under  instruction  have  received  copies  of  the  Notes  on 
Explosives,  the  pamphlet  published  by  the  Bureau  of  Ordnance,  which 
was  originally  drawn  almost  entire  from  the  notes  of  this  course  of  lec- 
tures as  delivered  in  1874-'75.  As  they  were  to  have  this  work,  I  hare 
made  these  lectures,  this  time,  as  far  as  possible,  supplemental  and  ad- 
ditional to  it,  so  that  with  it  and  their  notes  taken  in  the  lecture-room 
they  might  have  a  pretty  general  and  complete  view  of  the  subject. 

In  addition,  the  process  of  making  nitro  glycerine  and  dynamite  have 
been  performed  before  them  and  with  their  assistance,  and  the  proper- 
ties of  these  agents  experimentally  demonstrated. 

The  officers  under  instruction  have  been  required  to  take  full  notes  of 
the  lectures.  Each  week  a  series  of  questions  on  topics  covering  the 
•week's  instruction  has  been  posted,  and  they  have  been  required  to  an- 
swer these  questions  in  the  books  furnished  for  the  purpose  and  hand 
in  these  books  for  examination.  I  have  regularly  examined  and  cor- 
rected their  books  each  week,  reporting  to  that  effect. 

I  think,  therefore,  that  the  course  of  instruction  directed  has  been 
carried  out  quite  fully. 

The  officers  under  instruction  have  been  attentive  and  interested  in 
their  work,  and  have,  in  general,  performed  it  in  a  very  satisfactory 
manner. 
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KEPORT  OF  LIEUT.   R.  B.  BRADFORD,  INSTRUCTOR  IN  TORPEDOES. 

The  course  of  instruction  in  torpedoes  just  completed  has  embraced 
ioveateen  (17)  lectures  of  two  hours  each,  and  ten  periods  of  practical 
veork. 

The  lectures  were  on  the  following  topics,  and  given  in  the  order  men- 
tioned : 

1.  One  lecture  on  the  sources  of  electricity  for  exploding  torpedoes, 
as^e  of  machines  and  batteries  and  mode  of  fitting  and  exploding  fuses 
and  exercise  torpedoes,  preparatory  for  out  door  practical  work.    Illus- 
trated with  blackboard  8ket<3hes  and  experiments. 

2.  One  lecture  on  the  history  of  torpedo  warfare.    Illustrated. 

3.  Five  lectures  on  the  spar-torpedo.  These  included  a  general  de- 
scription of  the  use  of  this  type  of  torpedo  from  its  commencement  up 
to  the  present  time,  a  full  description  of  all  service  material  and  sup- 
plies connected  with  the  spar-torpedo  as  now  used  in  the  different 
classes  of  vessels  in  the  Navy,  and  proposed  improvements  that  might 
hereafter  be  introduced.  Illustrated  with  many  scale  drawings,  black- 
board sketches,  and  models. 

4.  Four  lectures  on  the  subject  of  to  wing-torpedoes.  These  included 
a  complete  description  of  the  various  kinds  of  towing-torpedoes  that 
have  been  used  at  this  station,  a  detailed  account  of  the  present  service 
pattern,  with  all  its  attachments,  and  the  manner  of  using  it  offensively 
and  defensively ;  also,  a  brief  description  of  towing-torpedoes  used  in 
other  countries,  and  the  desirable  qualities  of  a  torpedo  of  this  type. 
lllastrated  with  many  drawings,  sketches,  and,  as  far  as  possible,  with 

;      the  service  articles  themselves. 

5.  Four  lectures  on  the  subject  of  movable  torpedoes.  These  included 
fall  description  of  the  Lay  and  Ericsson  torpedoes,  and  of  the  White- 
^^d,  so  far  as  is  known  by  our  Government.  Numerous  other  torpe- 
y^sand  torpedo-boats  of  lesser  note  of  this  type  were  also  described. 
^"Qstmted  with  drawings. 

6-  One  lecture  on  submarine  projectiles  and  rockets  and  ground-tor- 
Woes.  These  subjects  were  treated  of  in  a  general  manner,  owing  to 
the  very  limited  time  devoted  to  them.  Illustrated  with  drawings  and 
^ketches. 

?•  One  lecture  on  operations  against  ground-torpedoes  and  defense  of 
^*>ip8  against  torpedo-attacks. 

The  note- books  of  the  class  8"xl0"  will  average  150  pages  of  notes 
^^/l  drawings  taken  from  the  above  lectures.  Many  of  the  books  cou- 
sin more. 

.  The  practical  work  of  the  course  was  arranged  as  far  as  possible  to 
^'^Qstrate  the  various  subjects  treated  of  in  the  lectures.  It  embraced 
^n  periods  (half  days)  and  was  arranged  as  follows : 

1.  Two  periods.  Fitting  and  exploding  exercise-torpedoes  from  boat- 
^pars,  using  service  machines  and  material. 

2.  One  period.  Fitting  and  exploding  service-boat  torpedoes  from 
steam-launch. 

3.  Three  periods.  Exercising  with  service  ship  torpedoes,  spars, 
J^achines,  voltaic  batteries,  keyboard,  electric  switches,  permanent 
'ires,  and  all  other  service  material  connected  with  the  spar-torpedo 
on  board  of  the  Nina. 

.  ^.  One  period.  Engaged  in  making  improvised  torpedoes  and  explod- 
^'^g25.pound  dynamite  torpedoes  from  service-launch. 

5.  Three  periods.  Exercising  with  the  service  towing  torpedo,  towed 
^y  the  Nina,  using  the  schooner  Joseph  Henry  as  a  target. 

9  N 
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Tbe  nse  of  the  movable  torpedoes  belonging  to  tbe  station  coald 
be  illustrated  to  the  class^  owing  to  their  absence. 

TorpbdoStation 
Newport,  R.  J.,  November  25,  187C 

Sir  :  I  respectfully  submit  tbe  following  general  report  of  the  cot 
tion  of  the  station,  of  the  work  done,  in  progress,  and  in  contemplati 
together  with  the  reports  of  Professor  Farmer  and  Professor  Hill 
their  respective  departments,  and  a  paper  on  torpedoes,  by  Lieuten^ 
Bradford,  United  States  Navy. 

Respectfully,  your  obedient  servant, 

K.  R.  RRGGSE!, 
Captain  U.  8,  Nary,  Inspector  of  Ordnance  in  Cfuirge 
Capt.  William  N.  Jeffers,  U.  S  Navy, 

Chief  of  Bureau  of  Ordnance,  Washington,  D.  C. 

Buildings. 

OflQce-building. — The  south  end  of  this  building  is  used  for  quartc 
for  the  inspector  of  ordnance  in  charge,  and  the  north  end  for  office 
library,  draughting-room,  and  torpedo-lecture  room.  It  is  in  fair  co 
dition,  but,  in  common  with  all  the  buildings  on  the  island,  needs  paii 
ing  very  much. 

Six  cottages,  comprising  the  quarters  of  three  assistants  to  the  i 
spector  in  charge,  the  chemist,  the  electrician,  and  the  gunner  in  charj 
of  the  machine-shop,  are  in  fair  condition,  but  particularly  needin 
painting,  and  in  some  places  replumbing. 

The  chemical  laboratory  building  is  in  good  condition,  and  embrace 
with  its  small  amount  of  chemical  apparatus,  an  ample  lecture-room  f< 
the  instruction  of  officers.  Additional  apparatus  and  facilities  are  r 
qnire<l  for  this  building,  which  have  been  estimated  for. 

A  windmill  in  the  yard  to  this  building,  erected  over  an  artesian  wel 
with  a  pump  attached,  has  saved  much  labor  in  supplying  water  for  tb 
nitroglycerine  building  and  its  attachments,  and  has  also  been  mad 
use  of  to  supply  the  boiler  to  the  machine  shop  and  the  steam-launche« 
A  reservoir  in  connection  with  this  mill  is  much  needed  to  store  o| 
water  in  the  event  of  calms  or  drought,  and  an  estimate  is  pre8ent«( 
fherefor. 

The  buildings  for  the  manufacture  of  nitro-glycerine,  gun-cotton 
carbonic  acid  gas,  &c.,  Tire  of  a  temporary  character,  and  of  safficieni 
means  for  experimental  purposes. 

The  small  magazines  for  the  storage  of  small  quantities  of  nitro 
glycerine  and  other  explosives  collapsed  this  spring,  as  reported,  and 
the  two  new  ones  authorized  by  the  bureau  have  been  completed,  and 
are  now  in  use.  Two  more  of  the  same  character  are  required,  uudare 
embraced  in  the  estimates.  As  only  60  pounds  of  nitroglycerine  or 
its  compounds  can  be  kept  on  the  island,  it  is  desirable  that  suitable 
places  should  be  prepared  on  Rose  Island  for  the  care  and  presenation 
of  the  main  store  of  such  matter  Authority  for  this  has  been  kindly 
granted  by  General  Warren,  United  States  Engineers,  in  charge,  and 
proper  receptacles  from  the  old  casemates  can  be  made  at  small  expense. 
An  estimate  for  this  is  also  submitted. 

The  electrical  building  is  in  excellent  order,  but  needs  enlargement 
and  much  additional  apparatus,  which  has  been  estimated  for,  and  iJ 
embraced  in  the  estimates  submitted  to  the  bureau. 

Tbe  store-house  is  amp\e>  \ot  viv^^^wt  weeds,  and  is  in  excellent  con 
dition. 
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The  machine-shop  is  in  good  condition,  and  its  capacity  is  safficient 
for  the  wants  of  the  station,  aided,  as  it  may  be,  by  the  manafacturing 
establishments  of  Newport  and  Providence.  The  blacksmith-shop  I 
would  recommend  to  be  removed  to  the  outside  of  the  building  adjoining, 
and  its  room  given  to  the  main  shop  as  an  assembling  room  for  manu- 
factured articles,  which  is  much  needed. 

The  steam  fire-engine  is  placed  near  the  coal-slied  and  is  fed  from  the 
harbor.  At  low-water  it  can  only  draw  from  its  reservoir — a  hole  dug 
around  the  suction — and  which  could  hardly  supply  a  half-hour's  de- 
mand. I  would  recommend  that  it  should  be  moved  away  from  all 
baildings,  and  to  a  position  where  it  could  take  its  supply  from  deep 
water  and  independent  of  the  tides.  The  cost  of  this  is  also  estimated 
for. 

The  men's  quarters  have  been  fitted  up  from  the  old  machine-shop,  and 
will  comfortably  accommodate  the  service-men  intended  by  the  bureau 
to  be  kept  here  for  instruction  in  submarine  work. 

The  stable  is  ample  and  in  good  condition,  but  would  be  much^m- 
pro7ed  by  raising  about  six  feet. 

The  coal,  coming  under  the  cognizance  of  the  Bureau  of  Equipment, 
has  been  lying  on  the  bank  and  rather  scattered,  on  account  of  the  cost 
involved  in  piling.  To  remedy  this,  a  place  has  been  parcially  prepared 
to  receive  all  further  supplies,  and  a  small  expense  will  adapt  it  to  all 
the  requirements  of  the  future. 

1  would  recommend  particularly  to  you  the  construction  of  a  room 
for  the  instruction  of  officers  in  torpedoes,  and  large  enough  to  embrace 
a  eollectiou  of  material  necessary  to  exemplify  the  lectures.  Also,  a 
permanent  boat-house  or  shed  sufficiently  large  to  cover  all  the  boats 
baoied  up  for  the  winter. 

There  have  been  constructed,  under  the  orders  of  the  bureau,  the  fol- 
lowing outhouses  and  sheds : 

Two  small  outhouses  in  laboratory-yard  for  holding  different  chem- 
icals not  desirable  to  keep  in  the  main  building,  and  for  the  care  of 
fuses,  igniters,  &c.    They  are  sufficient  for  their  purpose. 

A  tilling-house  at  the  junction  of  the  wharf  with  the  island,  for  the 
reception  and  filling  of  torpedoes  used  in  practice,  supplies  a  hitherto 
maehneeded  want. 

A  boat-shed  on  the  wharf  for  the  reception  of  oars,  buoys,  lines,  grap- 
nels, &c.,  together  with  torpedo-fittings  for  boats,  has  been  of  great 
service,  by  having  a  place  for  such  things  and  for  their  better  care. 

A  boat-house  built  expressly  for  two  Lay  torpedo-boats,  and  with 
means  to  successfully  work  them  therefrom  without  regard  to  tide. 

The  old  Lay  boat-house,  of  a  very  frail  character,  after  having  blown 
down  once,  has  been  sufficiently  strengthened  to  answer  temporarily  as 
a  hine-house  and  paint-shop. 

The  powder-magazine  is  in  excellent  condition,  and  of  ample  capacity 
for  the  wants  of  the  station. 

In  obedience  to  the  bureau's  directions,  the  "torpedo  instructions'' 
have  been  prepared  by  the  naval  officers  attached  to  the  station  and 
sabaiitte<l  to  the  bureau  for  approval. 

There  are  under  consideration  for  dissemination  in  the  service,  by 
orders  of  the  bureau,  the  subjects  of— 

Defense  by  torpedoes. 
Attack  against  torpedoes. 
Officnsive  use  of  torpedoes. 
Instruction  to  divers. 
Sabmarine  work. 
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Torpedo  fittings  for  boats,  . 

An  improvement  by  Lieutenant  Converse,  U.  8.  N.,  over  the  service- 
fittings  for  boats,  has  been  snflBciently  experimented  with  to  warrant  its 
attachment  to  the  service-launch  Success.  It  is  intended  to  use  the 
torpedo  ahead  or  abeam  at  pleasure  from  the  same  spar. 

The  fittings  for  the  Lightning  were  described  at  length  in  the  report 
upon  that  boat. 

Steam-launches. 

Steam-launch  No.  1  (Billow)  is  in  use  as  a  ferry-lannch,  is  in  good 
condition,  runs  economically,  and  is  admirably  adapted  for  her  purpose. 

Steam-launch  No.  2  (Wave)  is  used  for  torpedo  experiments;  is  old, 
in  not  very  good  condition,  nor  is  it  well  adapted  for  torpedo  purposes. 
It  answers  very  well  as  a  relief  boat  to  the  ferry-launch. 

Steam-launch  No.  3,  (Eipple,)  experimental  launch,  is  now  fitted  with 
a  propeller  designed  by  Lieutenant  Barber,  U.  S.  N.  This  boat  was  in 
use  by  tbe  frigate  Congress  until  sunk  in  the  North  River,  where  it  lay 
for  seven  months ;  and,  as  may  be  supposed,  is  not  now  in  first-rate  con- 
dition,  and  is  only  useful  as  a  boarding-boat  to  men-of-war  on  theit^ 
arrival  and  for  the  exchange  of  officers'  visits. 

Steam-launch  No.  4  (Fowler)  has  just  been  returned  to  the  station^ 
after  an  absence  of  about  two  years.  This  boat  was  long  experimented 
with  with  the  Fowler  wheel,  but  is  now  returned  with  the  Mallory 
wheel.    The  hull  only  of  this  boat,  which  is  of  steel,  is  in  good  condition. 

Steam-launch  No.  5  (Success)  is  an  English  built  so-called  life-boat 
launch ;  is  in  excellent  condition,  being  fitted  with  HerreshoflPs  boiler 
and  engines.  This  launch  is  fitted  for  torpedo  purposes  as  a  service- 
launch. 

Steam-launch  No.  6  (Lightning)  has  already  been  described. 

Bowing-launch  No.  1  is  the  Niagara's  old  launch ;  is  in  good  condi- 
tion, and  answers  admirably  its  purposes  as  a  freight-boat,  planting 
torpedoes  and  circuit-closers,  laying  electric  cables,  splicing,  &c. 

Bowing  launch  No.  2  is  fitted  and  used  solely  for  class  instruction  in 
torpedoes. 

Bowing  launch  No.  3  is  fitted  as  a  torpedo-launch  for  class  instruc- 
tion, and  particularly  as  a  diver's  boat  for  submarine  work. 

Two  small  pulling  boats  for  general  purposes,  in  good  condition. 

The  schooner  Joseph  Henry,  purchased  from  the  Coast  Survey  for 
experimental  purposes,  (blowing  up,)  has  been  found  to  be  well  suited  as 
a  moving  target  for  practice  with  towing-torpedoes,  and  is  now  retained 
for  that  purpose. 

The  iron  caisson,  for  experiment  with  submarine  projectiles,  is  in  ex- 
cellent condition,  and  much  is  hoped  from  it  when  enabled  to  proceed 
with  work. 

Lay  torpedo-boat 

New  fiasks  having  been  made  for  the  Lay  torpedo-boat,  for  the  in- 
struction of  the  class,  Lieut.  B.  B.  Bradford,  U.  S.  N.,  was  directed  to 
get  the  boat  in  working  order,  and  after  much  patient  and  wearyiu? 
labor  he  got  the  boat  into  excellent  working  condition,  and  I  have  been 
assured  by  all  who  have  had  the  power  to  compare  that  it  worked  bet- 
ter than  ever. 

Improvements  in  this  boat  were  suggested  to  me  b^^  dififerent  officers 
of  the  station,  and,  upon  representation  to  the  bureau,  authority  was 
granted  to  alter  the  Lay  boat  accoTOL\w^  lo  lUe  ^lans  suggested.    Before 
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• 

work  coald  be  commenced  this  authority  was  revoked,  and  the  an- 

nooiucement  made  that  the  bureau  had  agreed  to  purchase  a  new  Lay 

torpedo-boat,  if  upon  trial  it  came  up  to  certain  conditions.    This  new 

Lay  torpedo-boat  was  brought  here  by  Mr.  Lay,  and  it  became  evident 

that  it  could  never  reach  the  required  speed  in  its  then  condition,  and  a 

critical  examination  failed  to  make  its  advantages  apparent,  .over  what 

it  was  conceived  in  the  minds  of  the  officers  of  the  station  the  old  boat 

was  susceptible  of  becoming,  except  in  point  of  size.    No  official  trial 

was  held,  but  all  the  trials  were  witnessed  by  more  or  less  of  the  officers 

of  the  station.    The  boat  was  finally  removed  to  Washington  by  Mr. 

Lay,  apon  the  authority  of  the  bureau,  granted  at  his  request. 

The  Ericsson  torpedo. 

The  trials  of  the  Ericsson  torpedo  were  brought  to  a  successful  conclu- 
sion, detailed  reports  of  which  were  submitted  to  the  bureau. 

Towing  torpedoes. 

Experiment  has  been  conducted  on  the  towing-torpedo  designed  by 
Lieatenant  Barber,  U.  S.  Navy,  and  upon  that  of  Lieutenant  May- 
nard,  U.  S.  Navy,  but  from  want  of  facilities  experiment  has  ceased. 

TJie  tug  Nina. 

The  Nina,  fitted  and  used  as  a  torpedo-vessel,  has  been  attached  to 
the  station  almost  since  its  foundation,  and  with  her  crew  has  been  an 
essential  feature  of  the  station.  Without  this  vessel  or  an  equivalent 
iDQch  interesting  experiment  must  be  wholly  stopped,  and  an  essential 
feature  of  instruction  of  officers  given  up.  By  means  of  this  vessel  great 
improvements  in  rigging  and  carrying  the  torpedo-spars  have  been 
SQccessfully  carried  out,  and  a  spar  designed  by  Lieutenant  Bradford  has 
been  made,  so  far,  to  answer  the  requirements  of  a  torpedo-spar  for  ships. 
As  the  present  torpedo  was  designed  to  be  used  ahead,  and  as  it  is  be- 
coiQing  general  to  carry  them  abeam,  a  change  in  the  design  and  man- 
Q^ture  would  seem  desirable,  and  should  be  experimented  upon  with 
a  view  of  substituting  new  ones  for  those  now  in  use.  Experiments  upon 
tie  lead  of  wires  and  the  uses  of  voltaic  batteries  have  also  been  made 
from  the  Nina,  under  Lieutenant  Bradford,  most  successfully. 
It  is  hoped  that  the  requirements  of  the  general  service  will  not  be 
sach  as  to  deprive  the  station  of  the  very  great  advantages  of  having 
permanently  attached  to  it  the  Nina  or  other  proper  vessel  with  a 
liberal  crew. 

I  beg  leave  to  refer  the  bureau  to  the  letter  to  me  from  Lieutenant 
Bradford,  accompanying  this,  as  from  an  accomplished  officer  who  has 
^ven  the  subject  of  torpedoes  much  thought.  This  letter  gives  in  a 
general  way  the  work  on  torpedoes  that  has  taken  place  at  the  station, 
^  well  as  the  views  of  the  writer. 

The  station  is  much  indebted  to  the  advice  and  work  and  instruction 
<^f  its  distinguished  electrician,  Prof.  Moses  G.  Farmer,  and  the  wise 
provision  of  the  bureau  in  retaining  him  in  a  more  permanent  char- 
^•(er  has  already  been  felt.  I  beg  leave  to  refer  you  to  his  report 
^  me,  accompanying  this,  which  gives  much  of  the  work  which  has  been 
<loDe  by  the  electrical  department  of  the  station. 
Prof.   Walter  N.  Hill   has   been  connected   with   the   station  since 

• 

^tg  foundation,  and  continues  his  career  of  usefulness  in  the  department 
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of  chemistry  and  explosives.     Mr.  Hill's  report  to  me  embraces 
principal  work  done  at  the  station  by  him,  with  plans  for  the  fuic 
and  will  be  read  with  interest,  I  am  snre. 

Lieut.  G.  A.  Converse,  U.  S.  N.,  the  senior  assistant,  Lient.  R 
Bradford,  and  Lieut.  A.  B.  Couden,  assistants,  have  borne  the  brnn 
iustructioQ,  and  in  addition  to  their  duties  as  instructors  have,  fr 
their  professional  knowledge  of  the  wants  of  the  service,  advanced 
interests  very  much.  They  are  students  and  hard  workers,  and  the 
vancemeut  made  by  their  predecessors  is  sure  to  be  continued. 

Ensign  A.  L.  Case,  jr.,  assigned  to  duty  here  by  the  bureau,  in  ; 
dition  to  the  course  taken  by  the  officers  under  instruction,  has  ms 
a  more  thorough  study  of  electricity,  and  has  become  a  valuable  a 
careful  observer. 

Mr.  Bnrditt,  the  gunner  in  charge  of  the  machine-shop,  continues 
valuable  services,  and  his  mechanical  ability  is  such  that  ev^n  wl 
working  full  force  a  foreman  is  unnecessary. 
Respectfully,  your  obedient  servant, 

K.  R.  BRBBSB, 
Captain  United  States  Navy^ 
Inspector  of  Ordnance,  in  charge  of  Statioi 


Torpedo  Station, 
Netcportj  R.  J.,  November  23,  187< 

Sir  :  I  have  to  forward  herewith  the  report  of  Lieut.  G.  A.  Conve 
United  States  Navy,  on  the  fast  torpedo-launch  Lightning,  and 
leave  to  add  what  he  has  omitted,  that  the  method  of  carrying  the  sp 
and  the  torpedo  is  of  his  device,  and  that  the  many  improvements  of 
boiler  and  its  appurtenances  were  made  at  his  suggestion  and  under 
direct  superintendence. 

Respectfully,  your  obedient  servant, 

K.  R.  BRBE8E, 
Captain  United  States  Kavy^ 
Inspector  of  Ordnance^  in  charge  of  Station 
Capt.  William  N.  Jeffers, 

United  States  Navy^ 
Chief  of  Bureau  of  Ordnance^  Wa^shington^  />.  C 


United  States  Torpedo  Station, 
f  Newport^  B,  J.,  October  25,  187; 

Sir:  In  accordance  with  your  orders,  I  have  been  to  witness  the  i 
formance  of  Herreshoflf's  engine  and  safety  coil-boiler,  and  have  beer 
very  much  impressed  with  them  for  naval  purposes  in  boats.  ] 
cheapness,  lightness,  and  doing  away  with  fresh  water,  they  seem  to 
unsurpassed,  and  I  know  of  no  other  boiler  upon  which  steam  can 
raised  so  rapidly,  and,  so  far  as  I  can  understand,  with  so  much  saf( 
After  a  trial-trip  in  a  boat  propelled  by  this  engine  and  the  safety  c 
boiler,  which  was  most  satisfactory,  we  stopped  at  the  wharf,  leav 
the  boat  with  one  hundred  pounds  of  steam,  with  no  one  to  watch  it 
care  for  it.  On  returning,  after  an  hour  or  more  absence,  there  was 
steam  on,  and  a  fair  fire.  The  boat  was  shoved  from  the  wharf,  an< 
few  strokes  of  a  hand-pump  in  less  than  five  minutes  gave  as  mi 
steam  as  was  desired — 80  pounds — steam  enough  being  formed  with 
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most  the  first  stroke  of  the  pump  to  start  the  eugiue.  I  was  so  much 
impressed  with  what  I  saw  that  I  asked  Mr.  Herreshoff  to  submit  in 
Teneral  terms  a  proposal  of  what  he  would  do  for  a  torpedo-boat,  capable 
>f  greatest  speed,  to  carry  a  torpedo  either  on  bow  or  abeam,  with  a 
louble  engine,  and  separate  engine  to  drive  an  electric  machine  two 
thousand  revolutions  per  minute,  as  this  would  comprise  a  picket  and 
x>rpedo  boat.    I  have  the  honor  to  submit  his  estimates. 

The  reputation  of  Mr.  Herreshoff  is  of  the  very  highest,  and  his  suc- 
cess as  a  yacht  and  boat  builder  well  established.         •         •         • 
Very  respectfully, 

K.  R.  BREB8B, 
Captain  and  Inspector  of  Ordnance,  in  charge  of  Station. 
Capt.  William  N.  Jeffers, 

United  States  Navy,  Chief  of  the  Bureau  of  Ordnance. 


Bristol,  R.  I.,  October  22,  1875. 

Dear  Sir  :  We  will  build  you  a  steam-launch,  suitable  for  a  torpedo- 
boat,  as  follows :  Boat  to  be  55  feet  long,  6  feet  3  inches  wide,  fitted  with 
onr  safety-coil  boiler,  and  a  pair  of  engines  with  the  combined  capacity 
of  60  horse-power,  which  will  run  the  boat  19  miles  an  hour. 

The  boat  will  also  be  furnished  with  a  steam-pump  for  boiler,  and  one 
12  horse-power  engine  suitable  to  run  an  electric-light  machine. 

The  boat  and  machinery  to  be  constructed  in  the  strongest  manner 
and  with  the  least  weight,  yet  boat  strong  enough  to  sustain  the  ma- 
chinery, when  it  is  hoisted  out  of  water,  without  any  strain  on  it. 

Said  boat  to  be  delivered  at  Newport  on  or  before  April  1,  1876,  for 
the  8am  of  $5,000. 

Should  the  Department  decide  to  get  us  to  build  as  proposed,  we  will 
send  specification  in  detail. 
Yours,  truly, 

JOHN  B.  HERRESHOFF, 
Agent  Herreshoff  Manufa^ituring  Company.    S.  H. 

Captain  Breese. 

[Indorsement.] 

lo  conversation,  Mr.  H.  states  will  run  for  half  an  hour  at  the  rate  of 
^^  miles  an  hour,  16  to  16J  steadily. 

K.  R.  B. 


Specifications  for  building  torpedo-boat  for  Bureau  of  Ordnance. 

.  I)imen8ioiis  of  hull:  Length  over  all,  55  feet;  beam,  6  feet  3  inches ; 

^^ptb,  3  feet  3  inches. 

.   Keel,  stem  and  stern  posts  to  be  of  white  oak;  keel  to  be  sided  4J 

^^ches. 

I^rame  to  be  of  white  oak,  steamed  and  bent;  molded  2J  inches,  and 
l^Wced  11  inches  apart  from  centers. 

Outside  planking  to  be  of  yellow  pine  j\  inch  thick. 

Ceiling  and  fioor  to  be  of  yellow  pine;  ceiling  |  inch,  floor  -^^  inch. 

Shear-streak  to  be  of  oak,  f  inch  thick. 

Clamps  and  deck-frame  to  be  of  yellow  pine;  clamps  |  inch,  deck- 
^i^me  2^  inch,  molded. 
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Deck  to  be  of  white  pine,  y\  inch  thick. 

Space  in  center  of  boat  to  be  left  open  28  feet,  with  high  wasl 
around  same. 

Machinery  to  be  as  follows: 

To  have  two  5  by  10  inch  engines,  and  one  Herreshoff  safety-coi 
of  sufficient  size  to  run  said  engine  400  turns  per  minute  with  140 
steam,  following  f  strokes. 

Boat  also  to  have  all  gauges,  valves,  and  pipes  necessary  for  i 
gines  and  boiler,  and  one  steam-pump  and  one  feed-pump  conne 
engines. 

Propeller-shaft  to  be  of  steel,  after  end  of  which  is  to  be  cover 
bronze. 

Propeller-wheel  to  be  of  bronze. 

Rudder  to  be  of  yellow  metal,  with  steel  rudder-stock. 

Fastenings:  Hull  of  boat  to  be  fastened  with  galvanized  ir 
all  materials  used  in  hull  and  machinery  to  be  of  first  quality. 

Boat  to  be  built  in  our  best  manner,  and  well  painted  with  t^ 
of  paint. 

Boat  also  to  be  furnished  with  one  engine,  attached  to  boiler 
an  electric  machine,  and  to  be  capable  of  developing  12  horse-p< 

The  coil  in  boiler  to  be  made  of  best-quality  2-inch  exterior  lap- 
steam-pipe  ^Q  inch  thick. 

Jacket  to  be  doubled,  of  sheet  iron  and  brass. 

Boiler  to  have  a  drum,  so  that  salt  water  can  be  used  as  well  s 
without  injury  to  boiler. 

Engines  to  be  constructed  of  best  materials.  All  studs,  bol 
shafts  to  be  made  of  Ulster  iron ;  rods,  pins,  and  keys  to  be  t 
steel.    To  be  furnished  with  the  Herreshoff  cut-off  valves. 

The  boat  to  be  properly  braced. 

Screw-bolts  to  be  used  in  place  of  rivets. 

We  agree  that  the  boat  shall  run  19  miles  an  hour,  and  that  s 
carry  two  torpedo-poles  of  38  feet  length  each,  one  on  each  sid 
poles  to  be  worked  from  the  boat  with  lOOpound  steel-cased  toi 
on  each. 

The  price  to  be  $5,000  dollars,  payable  as  follows :  $1,250  wl 
frame  of  hull  is  up;  $1,250  when  hull  is  ready  to  be  painted; 
when  the  boiler  and  engines  are  completed ;  $1,250  when  the  boj 
its  machinery,  is  completed  and  tried. 

The  boat  and  machinery  subject  to  inspection,  and  to  be  satis 
before  the  payments  are  made. 

JOHN  B.  HERRESHOFF 
Agent  Herreshoff  Manufacturing  Coni 

Witness  to  signature :  In  presence  of— 

J.  BUMSTEAD. 


Bureau  of  Ordnance,  Navy  Department 

Washington  City^  November^  4, 

Sir  :  Your  letter  of  the  2d  instant,  inclosing  specifications  ai 
tract  for  building  one  torpedo-boat,  ha«  been  received. 

The  bureau  approves  and  accepts  the  same,  but  with  the  fol 
modifications,  viz :  The  speed  to  be  19  miles  per  hour  for  one  hou 
salt  water  J  and  desire  you  to  commence  the  work  without  delay. 
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I  inclose  you  a  tracing  from  'a  sketch  of  one  of  Tliornycroft'8  fast 
steam  torpfedo-laauches,  which  has  made  21  miles  per  hour,  developiog 
120  horse-power. 

I  am,  sir,  your  obedient  servant, 

WILLIAM  N.  JEFFBRS, 

Chief  of  Bureau. 

Mr.  John  B.  Herreshoff, 

Agent  Herreshoff  Manufacturing  Conrpany,  Bristolj  R.  I. 


Bureau  of  Ordnance,  Navy  Department, 

Washington  Oity^  November  5, 1875. 

Sm:  The  bureau  forwards  copy  of  the  contract  of  the  bureau  with 
Mr.  HerreshoflF  for  the  construction  of  the  topedo-boat. 

When  Mr.  Herreshoff  reports  that  the  boat  is  ready  for  the  several 
inspections,  you  will  detail  an  officer  to  make  them,  whose  certificate 
vill  lie  the  voucher  for  the  several  payments. 

The  bureau  sends  you,  for  the  files  of  the  torpedo-station,  a  copy  of  a 
general  sketch  df  Thornycroft's  last  fast  torpedo-launch,  with  his  ar- 
rangement for  using  the  poles  abeam  or  on  either  side,  which,  from  com- 
parison with  a  photograph,  the  bureau  believes  to  be  substantially 
correct. 

Thornycroft  told  Captain  Eamsay  that  one  of  the  main  things  in  the 
construction  of  these  fast  torpedo-boats  was  to  see  that  they  were  thor- 
onghly  braced,  as  vibration  killed  the  speed. 
I  am,  sir,  your  obedient  servant, 

WILLIAM  K  JEFFBRS, 

Chief  of  Bureau, 

Gapt.  K.  K.  Bbeese, 

Injector  of  Ordnance^  Torpedo  Station^  Newport^  B.  L 


Official  trial  of  torpedo-boat 

Narragansett  Bay, 

Wednesday^  24f/t  May,  1876. 

^Y%e, — From  Usher's  buoy,  Bristol  Harbor,  to  Bishop's  Rock  buoy, 
Master's  Harbor,  and  return. 

Pittance. — From  Usher's  buoy  to  Bishop's  Rock  buoy,  lOJ  statute 
^Bes;  total  distance,  2()J  statute  miles. 

ft>ai.— English  cannel. 

dumber  of  persons  on  board,  5. 

Started  fires  at  9^  41"^. 

Steam;  80  pounds,  at  9^  46™  45». 

^me  required  to  raise  steam,  5™  45''. 

At  9^^.46'"  45»  started  up  Bristol  Harbor. 

At  9^  48°>  stopped  to  set  up  pacjking  of  feed-pump. 

AtlQJi  4m  headed  down  for  Usher's  buoy. 
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Record  of  trip. 


Object. 

Down  trip. 

Elapsed 
time. 

B^tnm  trip. 

I 

Time  passed  object. 

Time  passed  object 

Uiiher'ii  buov  .............................. 

k.    m.    ». 
10    09    00 

14    04 

18    55 

84    48 

35    45 

».    «. 

5    04 

4  51 

5  47 
11    03 

k.    ».    s. 

11    56    28 

51    04 
44    54 

37    30 
83    30 

Southwest  Point  baov 

Sandy  Point  Uirht 

D vor's  iHlimd.  Hotith W6flt buoy -.^.....r--,-,- 

Bifthoo'i  Rock  buoy ....................... 

Tim«  oy«r  ooorw  --.i-.T-fTn-T-r, 

26    45 

86    45 

33    58 

Distance 10. 12  statute  miles.    Time 26'"  45»  down  1 

Distance 10. 12  statute  miles.    Time 32°»  58-  return 


Total  distance.  20.24  statute  miles.    Total  time.  59<4  43^ 


DOWN  TRIP. 

Sea. — Smooth. 
Tide.— Ebb. 
Wind. — Light  ahead. 
Steam. — Steady  at  140  pounds. 
Engines. — Working  as  well  as  could  be  desired, 
chinery  showed  the  slightest  signs  of  heating. 
Boiler. — Working  well. 


No  parts  of  th 


Note. — Finding  that  the  quantity  of  coal  on  board  would  not  t 
ficient  to  last  for  the  return  trip,  it  wan  deemed  best  to  continue  c 
to  torpedo-station  and  get  more.  It  was  the  first  time  any  of  the  ] 
on  board  had  used  English  coal,  and  the  consumption  was  much  g; 
than  on  previous  occasions  when  American  coal  was  used. 


BETUEN  TEIP. 

Sea. — Smooth. 
Tide. — Strong  ebb. 
Wind. — Moderate  breeze  astern. 
Steam. — Average  about  100  pounds. 
Engines. — Worked  as  well  as  could  be  desired, 
chinery  showed  the  slightest  signs  of  heating. 
Boiler. — Made  steam  freely  and  worked  well. 


No  parts  o 


Note.— ^When  a  short  distance  above  Bishop's  Rock  buoy  the 
connecting  with  after  steam-gauge  blew  out  at  joint  with  steam- 
Plugged  hole  with  pine  stick  without  stopping.  Plug  blew  out 
times.  Carried  low  steam  while  repairing.  Average  during  retun 
not  over  100  pounds. 

Very  respectfully,  your  obedient  servant, 

G.  A.  CONVERSE, 
Lieutenant^  and  Assistant  Inspector  of  Ordna 

To  Capt.  K.  R.  Bbeese,  U.  S.  N.j 

Inspector  of  Ordnance,  in  charge  of  Torpedo  Station. 
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Becorfi  of  times  noted  during  trial  trip  of  steam  torpedo-launch^  May  24, 
1876,  by  Lieut  A.  B.  Couden^  at  Bishopl^s  Bock  buoy,  and  Ensign  A.  L» 
Case,  at  Usher's  buoy : 

Passed  Usher's  baoy,  from  Bristol,  at 10^  09™  11" 

Passed  Bishop's  Rock  buoy,  from  Bristol,  at 10^  35™  55* 

Elapsed  time 26™  44* 

Passed  Bishop's  Roek  buoy,  to  Bristol,  at 11^  23™  48* 

Passed  Usher's  buoy,  to  Bristol,  at IP  56™  45* 

Elapsed  time 32™  67* 

Total  time  from  Usher's  buoy  to  Bishop's  Rock  and  return . .       59™  41* 

Passed  Usher's  buoy,  at 10^  09™  11*  down. 

Passed  Usher's  buoy,  at ll**  56™  45*  up. 

Elapsed  time 1^  47™  34* 

Passed  Bishop's  Rock  at 10^  35™  55"  down. 

Passed  Bishop's  Rock  at 11*^  23™  48*  up. 

Time  off  course 47™  53* 

Time  on  course 59™  41* 

Very  respectfully,  your  obedient  servants, 

A.  B.  OOUDEN, 
Lieutenant,  and  Assistant  Inspector  of  Ordnance. 

A.  L.  CASE, 
Ensign,  and  Assistant  Inspector  of  Ordnance. 

To  Capt.  K.  R.  Breese,  U.  S.  N., 

Inspector  of  Ordnance,  in  charge  of  Torpedo  Station. 


[Telegram.] 

Washington,  D.  C,  May  25, 1876. 
Captain  Bbeese, 

Newport,  B.  1. : 

Telegram  received.    Accept  Lightning. 

JEFFERS, 
Chief  of  Bureau. 

The  boat,  having  been  accepted  by  the  bureau,  was  delivered  at  this 
station  on  the  1st  of  June,  1876. 

Since  the  boat  arrived  several  changes  have  been  made  in  it  with  the 

view  of  making  the  piping  of  the  boiler  and  connections  with  the  en- 

ginea  more  compact,  and  hence  better  suited  for  the  special  use  for 

which  it  is  designed.    Modifications  in  the  furnace,  and  form  of  exhaust* 

pipe,  have  also  been  made,  and  hard  coal  is  now  habitually  used  with 

most  satisfactory  results. 

The  torpedo- fittings  have  been  made  and  put  in  place,  and  a  dynamo- 
eiectric  machine  and  electric  lamp  and  attachments  are  also  fitted. 
The  boat  is  thus  completed  for  service  either  as  a  torpedo  or  picket 
launch. 
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A  number  of  experiments  have  been  made  with  it  daring  the  past 
summer.  The  result  of  these  experiments  has  been  quite  satisfactory, 
fully  realizing  all  anticipations  in  regard  to  speed  and  the  general  lit* 
ness  of  the  boat  for  the  special- use  for  which  it  was  designed. 

Arrangements  have  been  made  for  having  an  extended  trial  for  the 
purpose  of  determining  the  consumption  of  coal,  capabilities  of  ma^ 
chinery,  &c.;  but  the  protracted  unfavorable  weather,  and  the  smak. 
number  of  men  employed  at  the  station  during  the  past  two  months 
have  rendered  it  necessary  to  postpone  the  trial  for  the  present. 

Detailed  description  of  boat. 

Hull. — Length  over  all,  58  feet;  beam,  6  feet  3  inches ;  depth  of  boa^t; 
3  feet  2  inches ;  draught  forward,  14  inches ;  aft,  22  inches ;  dimensioai 
of  timber,  &c.,  keel,  oak,  sided,  4J  inches ;  boiler  or  bilge  kelsons  placec 
in  wake  of  boiler  and  niaciiinery;  frames,  oak,  molded  2^  inches,  aiic 
placed  11  inches  apart  from  centers ;  intermediates  half-frames  in  wak:< 
of  boiler  and  machinery.  Planking,  pine,  j^  inch  thick;  ceiling,  pine 
f  inch  thick;  floor,  pine,  ^^  inch  thick;  shear-streak,  oak,  f  inch  thic^ 

JDeck, — Extends  14  feet  from  bow  and  14  feet  from  stern ;  washboarcl 
8  inches  high  around  open  space. 

Weight  of  hull,  2,800  pounds. 

BoiUr. — HerreshoflPs  patent  safety  coil-boiler,  fitted  with  a  feed-wat>e 
heater  and  a  separator  for  using  salt  water.  Height,  5  feet  2  inches 
diameter,  4  feet  2  inches;  heating-surface,  130  square  feet;  grate-soJ 
face,  9  square  feet;  weight,  1,500  pounds. 

Engines, — Double,  direct  acting;  cylinders,  5  inches  diameter,  10  inche 
stroke ;  fitted  with  HerreshoflTs  patent  cut-off  valves ;  shaft,  rods,  stucls 
and  bolts  of  Ulster  iron*;  pins  and  keys  of  steel ;  weight,  1,040  pounds 

Propeller  shaft — Steel  incased  in  brass;  length,  27  feet;  diametei 
steel,  1|  inches;  brass,  ^  inch  thick;  total  diameter,  IJ  inches;  weigb 
of  shaft  and  bearings,  340  pounds. 

Propeller, — Bronze,  two  blades,  placed  abaft  rudder ;  diameter,  3^ 
inches;  mean  pitch,  60  inches;  length,  6  inches ;  weight,  52  pounds. 

Auxiliary  pump, — Knowles,  size  No.  0;  weight,  (estimated,)  20 
pounds. 

Engine  for  electric  light — Single,  direct  acting;  cylinders,  3J  inche 
diameter,  7  inches  stroke ;  fitted  with  HerreshoflTs  patent  cut-off  valves 
fly  wheel,  20  inches  in  diameter;  drives  electric  machine  2,000  revolt 
tions  per  minute;  weight,  250  pounds. 

Total  weight  of  boat,  with  permanent  fittings,  6,900  pounds. 

General  description  of  boiler. 

As  the  boiler  is  a  novel  feature  of  the  boat,  the  following  genex^ 
description  and  method  of  operating  it  are  given  : 

Description, — The  boiler  consists  of  a  flat,  spiral  coil  of  J -inch  stenri: 
pipe,  the  exterior  diameter  of  the  coil  being  42  inches.  The  turna  ^ 
this  coil  are  wound  as  close  together  as  possible,  and  the  outer  end  coi 
nects  to  the  upper  end  of  a  vertical  spiral  coil  of  2-inch  steam-pii>e,  t* 
diameter  of  this  coil  being  42  inches  and  height  3  feet  4  inches.  T* 
turns  of  the  vertical  coil  are  separated  y'^  of  an  inch,  and  the  Ipwer  e^f 
is  connected  to  the  upper  end  of  the  separator. 

The  bottom*  of  the  vertical  coil  is  placed  about  10  inches  above  t^^ 
grate-bars,  resting  on  fire-brick,  which  forms  the  outside  of  the  furnac^» 
and  being  firmly  secured  by  upright  braces.    The  interior  of  the  coil 


Boiler  of  Steam  Torpedo  LaubcIi  ••iJghtaiuM. 


»f 


>  Smoke  and  Gaaaes. 

>  Water. 

»»     ►  Water  and  Steam. 

^^^>> — ►  Steam. 

^^p^    >  Brine. 


JacMofBoOer  xiin0fei-8eetloBt]umi|^IMlMerB0ak«. 


A.  Ash-pit. 

B.  Furnace. 

C.  Coil. 

D.  Superheater. 

E.  Separator. 

F.  Feed  Water  Heater 
J.  Jacket. 


Seetfan  thmi|^BQaer  and  Sepimtor,  ilhowing  SaptrhMtar. 
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tbos  forms  a  larG:e  combastion-chamber,  the  smoke  and  heated  gases 
escaping  through  the  spaces  between  the  turns  of  the  vertical  coil,  egress 
through  the  top  being  prevented  by  the  closeness  of  the  coil  and  a  shade 
or  cover  placed  over  it  for  this  purpose. 

The  whole  is  inclosed  by  a  jacket,  which  serves  to  confine  the  smoke 
and  heated  gases  and  conveys  them  to  the  smoke-pipe,  a  space  being 
left  between  the  outside  of  the  coil  and  inside  of  the  jacket. 

The  separator  is  a  cylinder  made  of  J-inch  boiler-iron,  12  inches  in 
diameter  and  3  feet  high,  placed  on  end  abaft  the  boiler.  The  pipe  lead- 
ing fron^  the  lower  end  of  the  boiler  coil  enters  the  top  of  the  sepatator, 
and  projects  about  8  inches  inside.  A  pipe  called  the  bottom  blow-pipe, 
fitted  ^ith  a  suitable  valve,  connects  to  the  bottom  of  the  separator  and 
leads  overboard.  On  one  side  of  the  separator,  near  the  bottom,  is 
fixed  a  glass  water-gauge. 

The  feed- water  heater  is  a  cylindrical  chamber,  made  of  iron  ^^  of  an 
inch  thick,  8  inches  in  diameter  and  three  feet  high,  placed  on  end  abaft 
the  boiler,  and  near  the  separator.  The  exhaust-steam  from  the  cylin- 
ders of  the  engine  enters  this  chamber,  and  then  escapes  through  the 
exhaust-pipe  up  the  smoke-stack.  From  the  bottom  of  the  chamber 
there  is  a  small  pipe  leading  overboard,  through  which  the  water  con- 
densed from  the  steam  escapes.  Inside  the  chamber  are  several  short 
pieces  of  1-inch  steam-pipe,  joined  at  the  ends  so  as  to  form  one  contin- 
uous length.  One  end  of  this  group  of  pipes  connects  to  the  inner  end 
of  the  flat  spiral  coil  of  the  boiler,  and  the  other  end  is  connected  to  the 
engine  feed  pump,  and  also  to  the  auxiliary  steam  and  hand  pump. 

kethod  of  operation. — After  the  fires  have  been  started  and  the  pipes 
have  become  warm,  water  is  forced  into  the  coil  of  the  boiler  by  means 
of  the  hand-pump.  The  water  enters  the  coil*  at  the  top,  which,  being 
farthest  from  the  fire,  is  coolest. 

As  it  descends  in  the  spiral  coil  it  gradually  gets  hotter,  and  a  part 
of  it  is  converted  into  steam.  The  unconverted  water  and  steam  are 
both  discharged  into  the  separator,  the  water  or  brine  falling  to  the  bot- 
tom. 

The  steam  rises  to  the  top  of  the  separator  and  escapes  through  the 
pipes  leading  to  the  separator  and  main  steam-pipe,  from  which  it  is 
taken  to  the  main  engines,  steam-pump,  auxiliary  engine,  and  ejectors.* 
After  steam  commences  to  form,  the  steam-pump  o»an  be  used,  or  the 
main  engines  started,  to  feed  the  boiler. 
The  unconverted  water,  or  brine,  in  the  bottom  of  the  separator,  is 
allowed  to  escape  through  the  bottom  blow-pipe,  the  valve  of  which  is 
always  left  slightly  open.  The  quantity  of  water  which  comes  over  un- 
converted can  be  ascertained  by  the  glass  water-gauge  attached  to  the 
separator. 

In  the  Lightning  the  bottom  blow-valve  is  usually  left  open  J  of 
<Wietam,  and  the  supply  of  feed-water  regulated  so  th.it  the  brine  sliall 
^tand  from  two  to  six  inches  high  in  the  glass  gauge. 

Should  the  amount  of  water  in  the  gauge  increase,  the  supply  of  feed- 
water  should  be  reduced,  as  too  great  a  quantity  of  water  will  cool  the 
coilaud  lower  the  steam-pressure. 

Should  the  water  decrease  in  the  glass  gauge,  the  quantity  of  feed- 
water  should  be  increased,  as  the  steam  may  become  so  highly  super- 
lieated  as  to  be  injurious  to  the  engines,  being  liable  to  cut  them  when 
^sed  for  a  long  time. 

For  short  spurts  with  the  boat,  however,  the  water  has  frequently 
beeu  allowed  to  disappear  from  the  gauge  and  the  bottom  blow- valve 
/las  been  entirely  closed,  the  cylinders  of  the  engine  being  constantlv 
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InbFicated.    By  this  device  the  steam-pressure  has  been  raised  fn 
pounds  to  160  pounds  in  less  tt:aQ  two  minutes. 

Under  ordinary  circumstances  the  bottom  blow- valve  is  first  opei 
one  turn,  and  the  supply  of  feed- water  regulated  to  keep  the  wat^i 
two  inches  high  in  the  glass  gauge.  All  salt  and  mineral  substan 
then  carried  over  in  the  unconverted  water  as  a  strong  brine,  a 
ejected  through  the  bottom  blow-pipe.  Crystals  of  salt  appear 
the  glass  gauge,  while  not  the  slightest  trace  of  it  can  be  detectec 
the  engine. 

On  first  raising  steam  it  is  desirable  to  let  the  coil  get  quite^l 
fore  injecting  water.  The  coil  expands  under  the  influence  of  th* 
and  any  scale  or  deposit  that  may  be  on  it  becomes  detached, 
bottom  blow-valve  be  opened  wide,  and  the  water  then  injected,  th 
and  dirt  are  forced  overboard,  thereby  preventing  small  particle 
going  through  the  engines  and  injuring  them. 

By  treating  the  boiler  of  the  Lightnine  in  this  manner  no  sc 
deposit  was  found  in  the  coil  of  the  boiler  after  having  been  ri 
four  months,  and  using  salt  water  during  all  the  time  it  was 
steam. 

Torpedo  fittings. 

The  boat  is  supplied  with  two  torpedo- spars,  designed  to  be  ni 
the  broadsides.    The  heel-fittings  are  placed  well-  aft  on  the  qi 
of  the  boat,  and  the  spars  and  torpedoes  are  carried  on  the  rail, 
eased  off,  the  spars  swing  aft,  and  the  outer  ends  descend  to  the 
depth,  10  feet ;  the  torpedoes  then  being  20  feet  horizontally  frc 
boat's  side.    The  spars  are  prevented  from  going  too  far  aft  by  a  ft 

The  spars  are  eased  off  from  the  rail  by  means  of  slip-ropes,  ai 
be  rigged  out  when  going  ahead  at  moderate  speed. 

When  out,  the  effect  of  a  single  spar  and  torpedo  on  the  steei 
the  boat  is  comparatively  small. 

The  torpedoes  are  made  to  contain  30  pounds  dynamite  or  oth 
lent  explosive,  and  are  to  be  exploded  on  contact  or  at  will. 

When  the  explosion  takes  place  the  forward  guy  is  carried  aw; 
the  spar  trails  aft. 

Heel  fittings, — Steel ;  weight,  130  pounds  each. 

Torpedo-spars. — Steel;  length,  215  feet;  exterior  diameter,  2  i 
thickness  of  steel,  i  inch ;  displacement,  16  pounds ;  weight,  34  p< 
(Spars  are  trussed  for  12  feet  from  outer  end.) 

Torpedoes, — Steel;  spherical  in  shape;  diameter,  12  inches; 
empty,  11^  pounds;  capacity,  30  pounds  dynamite;  weight,  fil 
pounds ;  displacement,  38  pounds. 

Forward  guys. — Wire-rope,  |  inch  diameter. 

Electric-light  machine  and  lamp. 

Machine. — A  small-sized  Gramme  electric  machine  has  been  ] 
board  temporarily.  When  driven  at  2,000  revolutions  per  minu 
usual  speed)  it  produces  a  light  equivalent  to  about  500  candles, 
proposed  to  have  a  more  powerful  machine,  of  Farmer's  patent 
for  the  boat. 

Lamp, — The  lamp  used  is  one  of  Farmer's  non-automatic  < 
lamps,  inclosed  in  a  suitable  lantern.  It  is  situated  on  the  f< 
deck,  just  in  front  of  the  wheel,  and  can  be  worked  by  the  perse 
steers  the  boat. 
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TORPEDO  Station, 
Netcpartj  B.  J.,  Septanber  16, 1876. 

Description  of  steam  dingy. 

Steam  dingy,  built  by  the  Herreshoff  Manufacturiug  Company  of 
Bristol,  for  the  Bureau  of  Ordnance,  in  conformity  with  the  specifica- 
ioDS  submitted  to  the  bureau  ou  the  19th  of  January,  1876. 

Trial  of  the  boat. 

By  the  terms  of  the  specifications  the  dingy  wa«  to  have  been  sub- 
mitted! for  trial  on  t^e  1st  June.  Owing  to  delay  in  procuring  the  shaft 
the  boat  was  not  presented  for  trial  until  some  time  after. 

Dimensions. 

By  speoiflcatioDB..     By  measurement' 

LeDgth  over  all. 22       feet.    23     feet. 

Greatest  beam 4.  75  feet.      6. 4  feet. 

Depth * 2.  25  feet.      2. 8  feet  amid.,  3. 6  feet  forward. 

Floating  capacity. 

By  the  specifications  the  boat  was  to  have  a  floating  capacity  of  1,000 
pnds  when  filled  with  water.  When  filled  to  the  rail  the  boat  sus- 
tained eight  persons  whose  aggregate  weight  amounted  to  1,130  pounds. 

Speed. 

Course  from  buoy  south  of  Goat  Island  to  Goat  Island  light  and  re- 
tnni.  Distance  between  buoy  and  light  ||^  of  a  statute  mile.  Tide, 
strong  ebb ;  wind,  light  from  northward. 


Courae. 

Digtance. 

Tide. 

Wind. 

Steam. 

Time. 

Average  speed. 

J«»ytoilght 

Li«ktU)baoy 

87.28  mile  .. 
27.26  mile  ... 

Against . 
With.... 

Affaingt  . 
Willi.... 

80  to  140,  average  120  .. 
130  to  18U,  average  140  . 

m.     ». 
7   40 
6   10 

7.55  miles. 
9.38  miles. 

^  pressure,  130  lbs. ;  mean  speed,  8.46  miles. 

Propeller. 

Propeller  of  bronze,  2  blades ;  diameter,  20".5.    Mean  pitch,  30". 

Fuel. 

Lackawanna  coal,  chestnut  size,  gives  very  satisfactory  results.  Mr. 
^^rreshoflf  states  that  on  the  trip  from  Bristol  to  Newport,  12|  miles, 
^*^  consumption  was  about  48  pounds. 

Very  respectfully,  your  obedient  servant, 

G.  A.  CONVERSE, 
Lieutenant^  U.  8.  N,j  and  Assistant  Inspector  of  Ordnance. 
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United  States  Torpedo-Station, 

Netpportj  B,  J.,  November  25,  1876. 

Captain:  I  respectfully  snbmit  the  following  report  in  regard  to  the 
torpedo-igniters  and  fuses  which  have  been  mannfactared  at  this  sta- 
tion for  issue  to  ships,  and  also  of  the  progress  of  the  experiments  which 
are  being  made  with  a  view  to  improve  them. 

The  present  form  of  copper  case  igniter  an^i  fuse  was  approved  by 
the  bureau  and  ordered  to  be  a  part  of  the  torpedo-outfit  of  vessels, 
in  August,  1874.  Since  then  about  4,000  igniters  have  been  made,  and 
upward  of  1,000  have  been  issued  to  the  service.  Nearly  2,000  have 
been  used  at  the  station  for  general  torpedo-practice  and  experimental 
work. 

Of  those  used  at  this  station,  taken  from  the  general  store  kept  on 
hand,  not  a  single  instance  has  occurred  in  which  a  torpedo  has  failed 
to  explode  from  a  defective  fuse ;  nor  have  any  defective  fuses  beea 
found  among  those  which  have  been  placed  in  store  for  issue. 

No  failures  of  the  present  form  of  igniters  and  fuses  have  been  reported 
from  any  of  the  vessels  in  service;  Bnd  those  returned  from  ships  going 
out  of  commission  have  always  been  found  in  perfect  order. 

As  the  successful  explosion  of  a  torpedo  depends  on  the  reliability 
of  the  fuse,  it  would  seem  advisable  that  in  all  cases  when  an  imperfect 
fuse  is  found  a  special  report  of  all  the  circumstances  should  be  for- 
warded to  this  station,  in  order  that  defects  might  be  remedied  an  ^ 
perfection  attained. 

A  percentage  of  the  fuses  which  have  been  in  store  longest — sin(^< 
June,  1876 — was  recently  examined  to  ascertain  if  any  deterioration  ha^' 
taken  place. 

The  electrical  properties  of  these  fuses  were  found  to  be  exactly  tlm  4 
same  as  when  made. 

The  gun-cotton  priming  was  in  excellent  order. 

The  powder-filling  was  in  good  order. 

The  interior  of  the  copper  cases  and  surface  of  the  wires  were  fonnc 
to  be  coated  with  a  black  substance — sulphide  of  copper.  This  fiac 
powder  was  removed,  and  no  perceptible  injury  to  case  or  wires  was 
discovered.  Judging  from  appearances,  the  life-time  of  the  igniter  would 
far  exceed  all  requirements. 

In  view  of  the  defects  found  in  the  copper-cased  small-arm  ammuDi- 
tion  formerly  issued  to  the  service,  the  above  condition  of  the  igniter- 
cases  was  not  unexpected.    It  is  thought,  however,  that  the  deteriora- 
tion in  the  small-arm  ammunition  was  much  more  rapid  than  in  the 
igniters,  owing  to  the  presence  of  fulminate  in  the  former. 

Coating  the  interior  of  the  copper  case  and  surface  of  copper  wires 
with  shellac,  or  similar  substance,  would  probably  prevent  the  action 
of  the  sulphur  of  the  powder  on  the  copper. 

A  quantity  of  brass  cases  has  recently  been  received,  and  it  is  pro- 
posed to  substitute  them  for  the  copper,  to  ascertain  if  they  posses^ 
any  advantages. 

For  firing  the  present  service  torpedo-fuse,  a  current  of  electricity 
having  a  strength  of  six-tenths  of  a  weber  is  required.  As  gal- 
vanic batteries  are  now  frequently  supplied  to  ships  for  firing  torpe- 
does, it  is  desirable  that  the  strength  of  current  necessary  to  fire  the 
fuse  should  be  reduced  to  a  minimum,  in  order  that  a  small  number  of 
cells  of  battery  may  be  sufficient  to  do  the  work. 

Experiments  have  been  made  with  wires  of  various  alloys,  in  hopes 
of  finding  some  one  which  could  replace  the  present  platinum-silver  to 
advantage. 


REPORT  OP  THE  SECRETARY  OF  THE  NAVY.       145 

Various  alloys  of  gold-iron  and  palladiam -silver  have  been  used, 
being  made  intx)  a  fine  wire,  No.  40,  0.0023  of  an  inch  in  diameter. 

A  wire  saitable  for  the  bridge  of  a  torpedofase  shoald  possess  the 
following  requisites,  viz : 

It  shoald  not  oxydize  when  exposed  to  moistare  or  sea-air  for  a  long 
time. 

Its  specific  resistance  shoald  be  high. 

The  resistance  shoald  be  uniform,  and  shoald  not  increase  greatly 
with  increase  of  temperatare. 

It  shoald  have  great  tensile  strength. 

Of  the  alloys  tried,  gold-iron  gives  the  most  satisfactory  results. 
With  a  bridge  of  the  same  dimensions  as  the  present  plati nam- silver- 
wire  bridge  of  the  service  igniter,  the  strength  of  current  required  to 
fire  the  priming  material  is  only  0.35  of  a  weber,  or  a  little  more  than 
half  that  required  for  the  platinum-silver.  The  tensile  strength,  how- 
ever, is  not  <is  great,  and  the  bridge  is  liable  to  become  broken  in  the 
process  of  manufacture,  and  would  not  stand  the  rough  usage  to  which 

the  service  igniters  are  frequently  exposed.    The  proportions  of  the 

components  of  the  alloy  are  being  changed,  and  as  soon  as  the  new 

wire  is  received  the  experiments  will  be  resumed. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

G.  A.  CONVERSE, 
Lieutenant^  and  Assistant  Inspector  of  Ordnance, 
Capt.  K.  B.  Bbeese, 

Inspector  of  Ordnance^  in  charge  of  Torpedo- Station. 


Approved,  and  respectfully  forwarded  to  the  Bureau  of  Ordnance. 

I^.  !R.  BBEESE, 
Captain^  U,  8.  JV.,  Inspector  of  Ordnance^  in  charge  of  Station. 


a 


iC' 


United  States  Torpedo- Station, 

Newport^  B.  J.,  December  1, 1876. 

Sir  :  In  obedience  to  your  order,  I  have  the  honor  to  submit  the  fol- 
lowing paper  upon  the  subject  of  torpedoes : 

The  present  condition  of  the  torpedo  for  naval  purposes  may  be  com- 
P^  to  that  of  the  first  reliable  guns,  very  formidable  and  much 
<li^ded  in  warfare,  yet  capable  of  great  improvement. 
All  of  our  naval  vessels  have  been  supplied  with  torpedoes  and  their 
oecessary  attachments  from  this  station  since  1870,  and  during  that 
time  many  improvements  have  been  made.    In  fact,  no  one  article  of 
the  original  pattern  is  now  supplied,  and  many  articles  have  been 
ciianged  several  times,  each  time  an  improvement  being  added.     Most 
ot  these  changes  have  been  brought  about  by  experimental  work  at  this 
J^tatioD,  under  circumstances  as  near  as  possible  to  those  of  actual  serv- 
ice. A  few  can  be  traced  to  experimencs  and  the  use  of  torpedoes  by 
cnii8iDg-ships,  but,  as  a  rule,  experimental  knowledge  can  only  be  gained 
bj  those  who  are  expert?,  and  who  have  facilities  for  more  extensive 
practice  than  are  possessed  by  any  cruising-ship  with  her  comparatively 
small  outfit  of  material.    In  order  to  progress,  then,  in  the  science  of 
torpedo  warfare,  or  even  keep  pace  with  the  times,  it  is  necessary  to 
bare  facilities  at  this  station  for  conducting  a  large  number  of  experi- 
ments. 

Torpedoes  for  the  naval  service  may  be  divided  into  three  general 
classes,    viz,   spar-torpedoes,  towing-torpedoes,  and  movable  or  fi^tk 

ION 
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torpedoes.  These  three  kinds  will  probably  be  used  by  the  Navyi. 
time  of  war,  and  the  first  two  classes  are  uow  supplied  to  all  craisin^ 
ships. 

Although  anchored  torpedoes  for  the  defense  of  harbors  are  under  tbi 
control  of  the  Arui\  engineers,  a  knowledge  of  them  is  by  do  mea« 
neglected  here,  as  naval  officers  may  at  any  time  be  called  upon 
operate  against  them,  as  well  as  to  use  them  as  auxiliary  defensi 
weapons. 

A  defense  of  ships  against  torpedo  attacks  of  all  kinds  is  also  cons^ 
ered,  but  this  part  of  torpedo  warfare  is  at  present  very  imperfec  i 
developed,  principally  from  the  fact  that  the  offensive  qualities  of  s^ : 
Y^eapon  must  first  be  learned  before  means  of  defense  can  be  provid  ^ 
and  also  from  the  fact  that  the  most  effective  means  of  defense  are  i 
vented  only  during  actual  warfare.  No  nation  can  afford  to  run  the  ri^ 
of  losing  a  fine  vessel  of  war  for  the  purpose  of  testing  any  mean&s  c 
defense,  and  much  less  a  nation  pursuing  a  policy  like  our  own.  Tbi 
is  an  important  subject,  however,  and  at  present  we  are  obliged  to  loot 
to  foreign  nations  for  the  greater  part  of  our  experimental  knowledgi 
upon  it,  the  recent  experiments  of  the  English  upon  the  hulk  Oberon. 
where  the  two  types,  spar  and  towing  torpedoes,  were  represented,  eiog 
the  most  important.  These  experiments  demonstrated  that  both  typei 
were  exceedingly  destructive. 

In  order  to  make  the  subject  of  experimental  work  here  still  inor< 
clear,  a  brief  outline  of  some  of  the  most  important  experiments  sine? 
July,  1875,  that  have  taken  place  is  given. 

Spar-torpedoes, — It  had  occurred  once  to  a  cruising- vessel  that  whil 
a  service  100- pounder  torpedo  was  being  towed  at  full  speed,  the  spindl 
of  the  torpedo,  which  serves  to  connect  the  latter  to  the  spar,  had  broken 
It  was  not  fairly  decided  whether  this  accident  was  owing  to  the  pr^ 
sure  of  water  on  the  torpedo  case,  or  whether  the  latter  had  struck  soid 
floating  debris.  After  a  series  of  experiments  here  with  the  tug  Nin^ 
and  the  fast  steamer  Despatch,  it  was  decided  that  both  the  spindle  aiP^ 
the  socket,  the  latter  lashed  to  the  spar  and  holding  the  former,  we^ 
too  weak.  Since  then  stronger  ones  have  been  furnished  to  cruisini 
ships. 

It  was  thought  that  the  service  spar  was  more  frequently  broken  ts 
the  explosion  of  torpedoes  than  was  necessary,  and  that  the  question  ^ 
saving  it  was  only  one  of  comparative  strength  between  the  spar  itsel 
the  fastenings  of  the  torpedo  to  it,  and  the  force  of  the  explosion.  Tb 
number  of  lashings  around  the  socket  and  spar  were  reduced,  and  tb 
proper  number  to  give  only  sufficient  strength  for  towing  purpose 
determined.  Instructions  have  since  been  issued  detailing  the  proptf 
number  and  kind  to  be  used. 

Experiments  have  been  tried  with  a  view  to  prevent  the  rising  of  th 
spar  and  torpedo,  at  high  rates  of  speed,  by  rai.ving  the  point  of  contac 
of  the  heel  of  the  spar  with  the  ship's  side.  It  was  found  that  a  markes 
effect  was  produced  by  raising  it  but  slightly. 

The  effect  of  securing  the  heel  of  the  spar  to  the  ship^s  side  with  som 
elastic  material  was  tried.  It  seemed  to  reduce  the  shock  u|K)n  the  spa 
at  the  explosion  very  materially  j  but  these  experiments  are  incomplete 
and  it  is  considered  important  to  continue  them  with  a  proi)erly  cod 
structed  buffer. 

A  series  of  experiments  have  been  conducted  to  determine  if  a  to- 
pedospar  could  not  be  better  supported,  thereby  checking  vibration 
by  attaching  the  forward  guy  and  topping-lift  to  it  by  means  of  spar 
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of  different  construction  than  had  been  used.    A  new  method  was  recom- 
mended, which  has  since  been  adopted  in  the  service. 

Taking  advantage  of  the  presence  of  the  United  States  steamer  De- 
spatch, at  Newport,  it  was  determined  to  test  the  strength  of  the  service 
gpar,  that  vessel  being  capable  of  running  at  high  rates  of  speed.  A 
service  spar  was  selected  indiscriminately  out  of  several,  and  towed  with 
a  service  100- pounder  torpedo.  The  torpedo  was  fitted  with  the  new  and 
strong  spindle  and  socket,  and  they  showed  no  signs  of  weakness.  The 
spar  broke  at  a  speed  of  10}  knots.  It  was  observed  that  the  speed  of 
the  Despatch,  when  she  was  running  her  best,  was  decreased  by  the 
resistance  of  the  spar  and  torpedo,  while  towing  abeam,  from  20  to  25 
per  cent.  This  decrease  would  not  have  been  so  great  had  the  vessel 
been  large  and  had  she  drawn  more  water ;  but  it  points  out  the  great 
necessity  of  decreasing  the  volume,  and  particularly  the  vertical  cross- 
seetion  of  the  spar  and  torpedo. 

A  series  of  experiments,  extending  over  more  than  a  year's  time,  have 
been  conducted  with  a  view  to  perfect  an  improved  torpedo-spar.  The 
principal  defects  of  the  present  service  spar  are,  want  of  strength,  too 
gr^t  resistance  while  towing  at  high  rates  of  speed,  and  a  tendency  to 
come  to  the  surface  while  towing.  Three  spars  have  been  constructed, 
all  on  the  same  principle,  and  made  of  steel  and  wood.  The  first  two 
were  broken  while  testing,  but  the  third  has  been  tried  very  severely ; 
as  for  instance,  towing  in  a  sea-way  when  the  towing- vessel  had  both  a 
rolling  and  a  pitching  motion.  No  less  than  eleven  service  100-pounder 
torpedoes  have  been  exploded  from  it,  some  of  them  in  very  shoal  water, 
and  the  spar  is  apparently  as  good  as  ever.  Owing  to  the  shape  of  the 
spar,  the  greater  the  speed  the  more  the  tendency  to  go  down,  though 
the  topping-lift  prevents  it  from  taking  anything  below  the  proper  im- 
mersion. Its  resistance  is  less,  as  shown  by  a  decreased  efifect  on  the 
helm,  and  as  it  needs  must  be  from  its  decreased  cross-section.  Its 
remarkable  strength  has  already  been  alluded  to,  the  service  spars  often 
breaking  at  the  first  explosion,  and  rarely  ever  withstanding  more  than 
two  or  three.  It  is  thought  that  this  spar  can  be  still  further  improved, 
and  it  is  deemed  very  important  that  it  should  be,  and  then  supplied  to 
wuising-ships.  Recently  two  accidents  have  occurred  to  prevent  the 
explosion  of  the  torpedo  while  experimenting  with  a  vessel  under  way, 
*  the  spar  leading- wire  being  entirely  chafed  off.  These  accidents  point 
to  the  necessity  of  protecting  this  wire,  and  a  tube  or  pipe  for  this  pur* 
pose  could  easily  be  introduced  into  the  above  spar. 

Two  patterns  of  wire-rope  compressors,  for  securing  the  forward  guy 
of  torpedo-spars,  so  arranged  that  the  forward  guy  may  be  suddenly  let 
go,  have  been  tried.  One  pattern  was  found  to  be  very  convenient  for 
getting  the  spar  out  of  the  way  after  an  explosion,  so  as  not  to  impede 
the  progress  or  maneuvering  of  a  vessel.  It  is  very  important  tp  so 
perfect  the  gear  of  the  torpedo-spar  that  it  may  be  handled  with  ease 
and  rapidity  and  be  as  much  under  control  as  a  gun. 

8on>e  practical  experiments  have  been  tried  with  voltaic  batteries  for 

firing  purposes  on  board  ship.    An  ordinary  Leclanchi  battery  has  been 

feept  on  t)oard  the  Nina  for  one  year,  and  during  the  whole  of  that  time 

has  proved  very  efficient  for  firing  purposes,  having  been  used  much 

more  than  it  would  be  in  active  service,  as  well  as  very  frequently  tested. 

Daring  one  year's  use  it  has  not  lost  more  than  25  per  cent,  of  its  power. 

A  similar  battery  was  placed  on  board  of  the  torpedo-boat  Intrepid 

nearly  a  year  ago,  which  has  also  done  good  service.    Voltaic  batteries 

have  many  advantages  for  firing  purposes ;  and  if  some  defects  can  be 
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eliminated,  which  bid  fair  to  be,  no  doubt  they  will  take  the  place  i 
magneto  electric  machines  to  a  large  extent. 

Signaling  with  electric  bells  has  been  practiced  on  board  the  Nin 
Ko  difficulty  has  been  experienced  in  so  arranging  these  bells  that  oi 
person  stationed  at  the  torpedo-exploding  apparatus  could  with  certain 
completely  control  the  action  of  the  wheel  and  engine. 

Improved  firing-apparatus,  applicable  either  to  the  use  of  Favmei 
machines  or  voltaic  batteries,  was  placed  on  board  of  the  torpedo-bo 
Intrepid  at  this  station  nearly  a  year  ago.  Many  of  the  torpedo  arrang 
ments  of  this  vessel,  placed  on  board  at  the  same  time,  were  dlffere 
from  those  ordinarily  furnished,  and  are  fully  described  in  a  pamplk 
published  by  the  Bureau  of  Ordnance.  All  have  been  satisfactory  to  1 
officers,  and  have  never  failed  in  execution  up  to  the  present  time.  X 
firing-apparatus  is  placed  in  the  pilot-house,  and  it  is  now  regarded 
all  nations  as  being  important  to  protect  the  commanding  officer  ai 
his  assistants  from  the  showers  of  bullets  that  will  be  sent  from  sma 
arms  and  Gatliug  guns  when  at  close  quarters.  Attention  is  called  i 
this  important  subject. 

A  series  of  experiments  has  been  conducted  with  dynamite,  with 
view  to  ascertain  how  much  can  be  safely  exploded  from  a  torped< 
launch.  Commencing  with  fifteen  pounds,  the  amount  was  increase 
five  pounds  at  a  time  up  to  forty.  It  was  apparent  that  twenty-fi% 
pounds  could  be  exploded  with  the  present  boat-torpedo  apparatus,  aoc 
under  the  same  circumstances,  with  perfect  safety  to  the  boat  and  wit 
as  little  shock,  apparently,  as  caused  by  seventy-five  pounds  of  powde 
The  only  noticeable  difference  was  a  more  violent  recoil  of  the  spa. 
Besides  the  increased  explosive  effort  of  twenty-five  pounds  of  dynamil 
over  seventy-five  pounds  of  powder,  there  is  the  great  advantage  of  d 
creased  volume  and  weight. 

Attention  is  called  to  the  subject  of  torpedo  cases.  Those  now  in  ui 
are  of  cast-iron,  large  and  heavy,  and  varying  greatly  in  strength, 
am  convinced  that  torpedo-cases  are  more  effectual  when  capable  of  wit i 
standing  a  high  internal  pressure,  no  matter  what  the  explosive  usee 
and  for  powder-cases  it  is  almost  absolutely  essential.  It  is  impossiU 
to  have  cast-iron  vessels  with  sides  as  thin  as  the  present torpedocasi 
either  very  strong  or  of  a  uniform  strength.  The  importance  of  decrea 
ing  the  weight  and  volume  of  any  torpedo  of  a  given  destructive  effect  tk 
is  to  be  forced  through  the  water  cannot  be  overestimated. 

For  this  reason  steel  Chses  are  recommended  in  place  of  the  presei 
cast-iron  pnes.  They  can  be  made  to  bear  an  internal  pressure  of  51 
pounds  per  square  inch  without  bursting,  and  if  manufactured  in  lar^ 
numbers  will  be  cheaper  than  the  cast-iron  ones  now  furnished.  A 
additional  reason  for  a  change  is  that  the  present  cases  were  designs 
for  a  bow-spar,  and  are  not  of  a  suitable  shape  to  be  carried  on  beat 
spars,  as  is  now  universally  the  ca^e  with  ships.  To  increase  the  fac 
it3'  of  the  carrying  vessels  for  speed  and  maneuvering  by  decreasiii 
the  volume  of  the  torpedo,  no  doubt  modern  powerful  explosives  wi 
soon  take  the  place  of  powder. 

An  improved  bow-torpedo  apparatus  for  boats  has  been  successful 
experimented  with,  and  attention  is  called  to  it  as  being  far  superior 
that  now  supplied  to  steam-launches  of  the  service. 

Two  different  plans  of  torpedo-apparatus,  designed  for  a  fast  torped 
launch,  by  means  of  which  beam-torpedoes  are  to  be  carried,  have  bet 
perfected.  Apparatus  according  to  one  plan  has  been  constructed  an 
fitted  to  the  torpedo-launch  Lightning,  and  is  now  undergoing  trial. 

Besides  what  has  already  been  enumerated,  there  is  a  large  amoui 
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of  very  valuable  knowledge  of  details  acquired  in  all  of  the  torpedo 
experiments  here,  which  is  given  to  the  service  through  the  officers 
here  under  instruction  and  in  printed  matter  emanating  from  this 
glation. 

TOWINGhTOEPBDOBS. 

A  long  series  of  experiments  with  different  forms  of  towing-torpedoes 
was  commenced  when  the  station  was  first  established,  and  continued 
ontil  1873.  At  that  time  the  Harvey  to  wing- torpedo  was  adopted  for 
oar  use  in  the  Navy,  and  has  been  supplied  to  cruising-ships  ever  since. 

The  Harvey  torpedo  is  towed  upon  the  surface  by  a  wire  rope  tow- 
line,  and  just  before  reaching  the  target  to  be  destroyed  this  tow-line 
is  slacked,  and  the  torpedo,  being  heavier  than  water,  dives  under  it. 
When  in  this  x>osition,  the  explosion  is  effected  by  means  of  a  mechan- 
ical firing-bolt  being  forced  down  upon  a  pin,  provided  the  operator  is 
fortunate  enough  to  bring  certain  levers  of  the  torpedo  into  contact 
with  the  bottom  of  the  target.  This  torpedo  seems  to  be  objectionable 
for  several  reasons,  among  which  are  the  following: 

L  It  is  exploded  by  mechanical  means,  and  all  torpedoes  of  this  type 
are  too  dangerous. 

2.  It  requires  great  skill  and  practice  to  bring  it  into  contact  with  an 
enemy's  vessel ;  so  much  so  that,  with  the  average  officer,  if  it  is  accom- 
plished it  will  only  be  done  by  accident. 

3.  In  the  night,  when  it  is  claimed  that  torpedoes  will  be  the  most 
nsdiil,  the  operator  cannot  see  to  dive  it. 

4.  It  may  be  exploded  at  the  surface  or  with  a  slight  immersion,  and 
do  no  damage. 

0.  Its  present  capacity  for  powder  is  too  small. 

Some  e^^periments  have  been  conducted  here  with  a  view  to  fit  the 
Harvey  torpedo  with  electrical  firing-apparatus,  resulting  in  a  fair 
amoant  of  success. 

Daring  the  summer  of  1875,  a  to  wing- torpedo,  designed  by  an  officer 
formerly  on  duty  here,  was  constructed  and  experimented  with.  It  was 
more  simple  than  the  Harvey,  was  exploded  by  electricity,  either  on 
contact  or  at  will,  and  possessed  an  increased  capacity  for  powder.  It 
required,  however,  to  be  dove  under  the  target  to  be  destroyed.  The 
Ksolts  of  the  experiments  with  this  torpedo,  which  are  still  incomplete, 
indicated  that  some  changes  would  be  required  in  it,  though  the  elec- 
trieal  apparatus  seemed  fairly  successful. 

Another  form  of  towing-torpedoes,  designed  to  be  towed  under  water 
^th  a  short  scope,  and  to  replace  the  spar-torpedo,  has  been  tried  during 
the  past  year.  The  results  of  these  experiments,  still  incomplet^e,  have 
not  been  very  successful. 

Taking  advantage  of  the  presence  of  the  United  States  steamer  De- 
spatch at  Newport,  about  one  year  ago,  the  experiment  of  towing  the 
service  Harvey  torpedo  at  high  rates  of  speed  was  tried.  The  result 
^as  that  with  a  sco{)e  of  50  fathoms  of  tow-line,  at  a  speed  of  10}  knots, 
the  torpedo  would  not  diverge  more  than  30^.  The  torpedo  seemed  to 
deforced  out  of  water  by  the  resistance  of  the  latter  so  much  that  it 
lost  its  hold  and  dropped  astern  as  a  flat-bottomed  boat  goes  to  leeward. 
Probably  more  ballast  at  this  speed  would  be  beneficial,  but  then  it 
voold  not  tow  so  well  at  a  lower  rate  of  speed.  I  will  here  mention  that 
this  same  difficulty  with  the  Harvey  has  been  found  in  other  countries, 
aod  has  been  the  principal  reason  of  its  abandonment  in  some  instances. 
There  is  another  form  of  towing-torpedoes,  diffiering  from  the  Harvey 
by  being  buoyant,  and  having  a  detachable  magazine,  which,  upon  con- 
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tact  of  the  torpedo  with  its  target,  automatically^  drops  to  a  given  deptl 
and  then  explodes.  Electric  towing-torpedoes  of  this  type  are  in  use  ii 
the  French  and  Danish  navies,  and  are  towed  by  a  cable  with  an  iusn 
lated  copper  wire  heart.  Torpedoes  of  this  pattern  were  largely  expei 
imented  with  here  previous  to  1873,  and  one  model  reached  a  very  fai 
state  of  peiiection.  The  essential  requisites  of  a  good  towingtorpedc 
are  considered  to  be  as  follows : 

1.  If  to  contain  powder,  it  should  have  a  capacity  for  100  pounds. 

2.  It  should  be  electric. 

3.  It  should  have  a  dropping  magazine,  dropped  upon  contact  or  at 
will,  in  order  to  do  away  with  diving,  and  to  insure  an  explosion  at  the 
proper  depth,  and  at  that  depth  only. 

4.  It  should  present  as  little  resistance  to  towing  as  possible,  and, 
therefore,  should  be  buoyant  and  present  a  small  cross-section. 

5.  It  should  have  considerable  keel-surfaoe,  iu  order  that  it  may 
diverge  at  all  speeds. 

6.  To  do  away  with  buoys  and  to  increase  its  facility  for  towing,  it 
should  be  long. 

There  is  no  difficulty  in  constructing  a  towing-torpedo  that  will  fhl* 
fill  the  above  conditions,  provided  the  means  can  be  obtained. 

The  necessity  for  improving  the  service  towing-torpedo  is  very  ap- 
parent. The  prevailing  idea  afloat  is  that  it  is  too  dangerous  to  handle 
except  in  times  of  emergency,  and  therefore  officers  will  have  notbing 
to  do  with  it. 

MOVABLE  TORPEDOES. 

The  Ericsson  movable  torpedo  was  extensively  experimented  with  at 
this  station  during  the  summer  and  fall  of  1875,  the  experiments  bein; 
under  the  supervision  of  the  inventor's  agent,  though  witnessed  by  an  offi- 
cer of  the  station.  Although  this  torpedo  had  b^n  experimented  witli 
during  the  summer  of  1874,  from  the  United  States  torpedo- vessel  In- 
trepid, yet  little  was  known  about  it  here  except  that  the  torpedo  was 
not  successfully  steered.  During  the  experiments  at  this  station, » 
full  knowledge  of  the  mechanism  of  the  torpedo  was  gained.  The  tor- 
pedo was  also  so  modified  as  to  be  perfectly  under  control,  and  was 
sent  about  under  water  at  will.  The  experiments  with  this  torpedo 
required  the  presence  of  a  steam- vessel,  in  which  was  placed  the  nece^ 
sary  machinery,  as  well  as  about  fifteen  men.  During  the  past  summer 
this  torpedo  has  been  on  exhibition  at  the  Centennial. 

The  second  movable  torpedo,  manufactured  by  Mr.  Lay,  was  pur- 
chased   by  the  Government  in  1872,  and   delivered    early  in  1873- 
Experiments  were  commenced  with  it  very  soon  afterward.    The  tor- 
pedo was  run  but  once,  however,  by  the  officers  of  the  station,  and  was 
not  then  under  control,  when  the  gas-making  apparatus  for  supplying 
the  motive-power  broke  down.    New  and  greatly  improved  gas-making 
apparatus  was  then  constructed,  after  plans  designed  at  the  station, 
though  it  was  not  completed  until  the  early  part  of  1874.    Experiments 
with  the  Lay  boat  were  again  commenced  in  the  spring  of  1874,  but 
the  first  time  gas  was  made  one  of  the  boat-flasks  burst,  which  led  to 
the  condemnation  of  them  all,  and  new  and  improved  ones  had  to  be 
made.    Makers  of  vessels  comparatively  light,  that  will  bear  a  pressure 
of  2,000  pounds  per  square  inch,  are  not  common  in  this  country,  and 
the  flasks  were  not  ready  until  the  early  part  of  1875.    Much  valuable 
experience,  however,  was  gained  by  reason  of  the  above  accidents. 
Experiments  were  once  more  commenced  on  the  boat  in  July,  1SJ5. 
Owing  to  the  fact  thai  ixolhvug  was  known  at  this  station  couceruing 
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tbe  practical  working  of  the  boat,  and  that  new  material  had  been 
placed  in  it,  a  long  series  of  experiments,  continued  throagbont  the 
sammer  and  fall,  accompanied  with  a  great  deal  of  patient  labor  under 
maoy  disadvantages,  was  necessary  in  order  to  reach  satisfactory  re- 
salts.    Finally  tbe  boat  was  placed  in  a  condition  to  work  perfectly, 
and  its  manipulation  was  equal  to  that  of  the  inventor  himself.    In 
tbe  opinion  of  the  writer,  however,  the  mechanism  of  this  boat  or  tor- 
pedo, in  its  present  condition,  is  too  delicate  to  be  of  any  practical  use. 
Plans  for  its  modification,  which  it  is  believed  will  render  it  qot  only 
practicable,  but  superior  in  speed  and  in  other  ways,  have  been  pre- 
pared and  submitted.    I  regret  that  I  have  not  had  time  to  submit  some 
plans  that  I  have  in  my  mind,  which  would,  I  think,  be  a  valuable  ad- 
dition to  those  already  submitted.    Beyond  a  question,  the  Lay  tor- 
pedo-boat can   be  highly  perfected  at  this  station  if  the   means  are 
allowed.    This  torpedo-boat  has  been  on  exhibition  at  the  Centennial 
daring  the  past  summer. 
In  October,  1875,  the  fourth  torpedo-boat,  manufactured  by  Mr.  Lay, 
wag  brought  to  this  station  for  trial,  having  been  contracted  for  by  the 
Government.    After  a  series  of  six  trials,  this  torpedo  was  removed 
from  this  station  to  Washington,  for  further  trials,  and  has  not  since 
been  returned.    The  result  of  these  six  trials,  and  a  description  of  this 
iDore  perfected  weapon,  have  been  placed  upon  the  records  of  the  station. 
This  second  torpedo  is  a  great  improvement  upon  the  first  received  here. 
The  station  movable  torpedo,  with  compressed  air  as  motive  power, 
not  been  experimented  with  recently.     Plans  for  an  improved  tor- 
of  this  type  were  prepared  by  an  officer  on  duty  here  two  years 
ago,  but  nothing  has  been  done  toward  manufacturing  a  trial  weapon. 
Suitable  apparatus  for  the  trial  of  submarine  rockets  and  projectiles 
is  DOW  at  this  station.    If  successful  weapons  of  this  kind  can  be  pit)- 
doced,  they  will  in  a  great  measure  take  the  place  of  torpedoes  in  ma- 
rine warfare.    Plans  for  constructing  weapons  of  this  nature  are  on 
hand  that  appear  feasible,  and  that  oifer  a  reasonable  probability  of  a 
ifflocessful  solution  of  the  subject    This  is  regarded  as  an  important 
field  for  experiment, 
it  will  be  observed  that  most  of  the  experiments  described  required, 
and  all  similar  ones  in  the  future  will  require,  the  presence  of  a  vessel 
of  some  sort  at  this  station.    The  tug  Nina  has  been  her^e  for  that  pur- 
pose since   the  station  was  established  until  last  September,  when, 
owing  to  a  reduction  of  the  personnel  of  the  Navy,  her  crew  were  dis- 
charged and  the  vessel  was  transferred  to  the  New  York  navy-yard. 

The  station  has  greatly  increased  its  usefulness  to  the  Navy  during 
tbe  last  three  years  by  entering  into  new  spheres  of  action  and  develop- 
log  facts  of  a  nature  hitherto  untouched.  Were  it  not  well  advanced  in 
Qiany  points  of  scientific  research  it  would  not  receive  the  high  encomi- 
Qina  which  it  does  from  learned  men,  at  home  and  abroad. 

To  progress  as  in  the  past,  and  in  a  way  that  would  seem  best  from  every 
point  of  view,  a  more  liberal  allowance  df  offtcers,  labor,  and  means  than 
at  present  exist  will  be  required.  England  does  not  hesitate  to  expend 
Qpon  one  experimental  gun  more  than  three  times  the  entire  appropria- 
tion for  this  station  during  the  present  fiscal  year. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

E.  B.  BRADFOED, 
Lieutenant  and  Assistant  Inspector  Ordnance^  U,  8.  N-^ 
Capt.  K.  E.  Breese,  U.  S.  N., 

Inspector  Ordnanoe^  in  charge  Torpedo  Station, 
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United  States  Torpedo  Station, 

Newport^  B.  /.,  November  21, 1876. 

Sir:  Within  the  last  year  the  following  electric  unions  for  makio 
temporary  splices  in  electric  cables  have  been  tried,  viz : 

The  one  hitherto  issued  from  the  station,  and  known  as  ^'  station  pa 
tern,"  consisting  of  a  brass  tube,  an  inner  glass,  a  rubber  gland  at  eac 
end  of  the  glass  tube,  and  a  screw-cap  at  each  end. 

One  designed  by  Lieutenant  Bradford,  consisting  of  a  brass  tube  line 
with  gutta-percha,  a  rubber  gland  at  each  end,  and  a  screw-cap  at  eac 
end. 

One  designed  by  Mr.  Wilks,  consisting  of  a  gatta-percha  inner  tub 
a  brass  outer  tube  in  two  sections,  screwing  together  in  the  middle,  an 
two  rubber  glands. 

Eubber  tubing  having  a  foundation  of  canvas. 

Tarred  canvas,  served. 

Greased  canvas,  served. 

In  the  accompanying  table  will  be  found  the  results  of  some  of  th 
measurements  taken. 

For  purpose  of  testing,  splices  were  made  in  the  service  cable,  usioj 
the  different  unions  to  cover  the  splice.  The  cables  containing  tbi 
splices  were  then  immersed  in  sea-water  at  end  of  ferry- wharf ;  oue  eoc 
of  each  was  connected  to  a  wire  leading  to  electricity  building  for  meas 
urement. 

At  the  conclusion  of  the  trials  it  was  considered  that  the  rubber  tubing 
was  the  most  satisfactory  of  those  tried.  The  results  obtained  from  it 
were  uniformly  good,  which  cannot  be  said  of  any  of  the  others;  it  can 
be  procured  anywhere,  is  cheap,  and  can  be  applied  readily  by  any  one 

The  one  designed  by  Mr.  Wilks  gave  very  poor  results  in  one  trial 
and  very  good  results  in  a  second ;  one  difficulty  with  his  union  is  that, 
like  all  other  rigid  unions,  it  is  apt  to  break  the  insulation  just  at  the 
end  of  the  union,  if  there  is  any  motion,  as  in  a  tide-way.  A  further  ob 
jection  is  that  the  rubber  glands  must  take  fair,  which,  as  you  canuol 
see  them,  is  difficult  to  insure.  If  screwed  up  too  tight  the  insulatioi 
will  give  way;  if  not  screwed  up  tight  enough  they  will  leak. 

The  tarred  or  greased  canvas  might  be  safely  used  a  few  days  i 
necessary. 

Very  respectfully, 

A.  R.  COUDEN, 
Lieutenant  and  Assistant  Inspector  Ordnance. 

Prof.  M.  G.  Farmer, 

Ulectrician. 


Capt.  K.  B.  Breese: 

I  herewith  submit  the  above  report  of  Lieutenant  Gouden,  merely 
adding  that  a  cursory  inspection  of  the  tables  appears  to  show  grea 
want  of  uniformity  in  the  results.  This  is  of  small  account,  for  th< 
poorest  of  the  unions  are  good  enough,  since  Farmer^s  A  machine  read 
ily  fires  a  torpedo  through  200  feet  of  uninsulated  wires  in  sea- water. 
Respectfully  submitted. 

M.  G.  FARMER, 
Electrician. 
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Torpedo  Station, 
Neieportj  E.  /.,  November  23, 1876. 

Sir  :  In  addition  to  the  ordinary  course  of  the  work  of  cla^sinstn 
tiou  during  the  past  year,  special  attention  has  been  paid  to  the  i 
j)rovement  of  the  service-igniter,  and  to  the  service-union,  or  cable-joi 
Some  six  or  seven  miles  of  subterranean  wires  were  laid  down  in 
summer  and  autumn  of  1875,  connecting  various  points  on  this  isla 
with  the  electrical  laboratory.  Most  of  this  wire  was  insulated  w 
Day's  kerite,  and  a  part  of  it  was  still  further  protected  by  acoverin 
lead  pipe,  in  accordance  with  the  plan  of  Professor  Hill. 

Some  twenty-eight  gutta-percha-covered  wires  were  also  laid  from  '^he 
electrical  laboratory  to  the  saluting  and  testing  ground.    These  wftxes 
were  laid  in  trenches  to  the  depth  of  about  twelve  or  fifteen  inches  OKn/r, 
one  object  being  to  ascertain  from  experience  if  this  depth  would  he 
sufficient  for  ordinary   protection.    Thus  far  it  seems  to  be,  thoo^6 
where  the  wires  are  buried  beneath  the  cart-path  a  greater  depth  wou/d 
be  desirable.  J*i 

The  gutta-percha-covered  wires  are  a  portion  of  a  7-wire  cable  that 
had  previously  been  used  for  a  year  for  the  purpose  of  establishing      1^ 
communication  between  this  station  and  Rose  Island;   having  been      |v^ 
broken  by  an  anchor,  it  was  taken  up  and  portions  of  it  used  as  above 
referred  to. 

The  insulation  of  these  wires,  while  not  so  high  as  would  be  requisit?^ 
in  a  long  ocean  cable,  is  still  more  than  ample  for  torpedo  purposes. 

Igniters. — No  service-igniter  which  has  been  issued  during  the  last  t^^ 
years  has  yet  been  reported  as  defective. 

It  might  be  well  if  orders  were  issued  to  report  to  this  station  any  c 
of  failure,  and  the  reasons  therefor,  of  either  service-igniter  or  servic  ^ 
fuse.  No  copper-cased  igniters  issued  during  the  last  year  and  aha^l-^ 
have  as  yet  been  reported  as  having  failed.  All  those  which  have  be^^^ 
returned  from  cruises,  and  have  been  examined,  have  proved  to  bei-"*^ 
good  condition. 

Satisfactory  experiments' are  in  progress  to  substitute  a  brass  for  tt^^ 
copper  case.    The  bridge-wire  ordinarily  used  for  the  igniter  is  ^^  of 
inch  in  length  and  about  j^  of  an  inch  in  diameter,  and  is  formed  fro 
an  alloy  of  two  parts  silver  with  one  part  platinum. 

Gold  iron  wire. — Some  experiments  have  been  made  with  an  alloy  co 
sisting  of  ninety-five  parts  of  gold  with  five-  parts  of  iron,  for  use  as  ^ 
bridge-wire.  Therelative  resistance  of  the  gold-iron  wire  is  greater  th^*»*^ 
that  of  the  platinum-silver,  and  a  less  strength  of  current  is  required  fc^^^ 
ignition  with  the  gold-iron  than  with  the  platinum-silver  in  wires  of  tfc^^^ 
same  diameter. 

Batteries. — Various  forms  of  galvanic  battery  have  been  and  still  ar^-^ 
undergoing  tests,  to  determine  their  relative  merits  on  ship  and  shoi^^^^^' 
The  results  of  these  investigations  are  shown  in  the  accompanying  r^'^^' 
port,  drawn  up  by  Lieut.  A.  R.  Gouden,  assisted  by  Ensign  A.  L.  Case,  JE^_]J* 

Measurement  of  batteries. — The  question  is  often  asked,  what  is  tl^     ^ 
best  method  of  determining  the  electrical  dimensions  of  a  battery  f    K^ 
reply,  it  may  be  stated  that  much  depeuds  upon  the  nature  and  chara^^^^* 
ter  of  the  battery  to  be  measured,  something  also  upon  the  kind  of  a^^^'^' 
paratus  at  hand  to  effect  the  measurements  with.    Supposing  you  ha*"  ^S 
on  hand  "  Farmer's  Gaugain  tangent  galvanometer,''  some  form  of  rk^^^^^' 
ostat  will  also  be  needed,  and  then  what  is  known  as  the  shunt  metb*^      ^ 
will  give  the  best  results  in  the  case  of  constant  batteries.    A  pair       ^^^ 
condensers  and  a  mirror  galvanometer  will  serve  best  in  the  case  of  ^  ^^' 
constant  batteries. 
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Sappose  tbat  we  would  measure  the  internal  resistance  of  a  gravity 
battery:  introduce  into  its  circuit  a  fine-wire  galvanometer  and  a  box  of 
resistance-coil ;  denote  by  the  letter  B  the  resistance  of  the  battery  and 
leading  wires,  and  by  the  letter  B  the  resistance  of  the  galvanometer 
and  rheostat;  if  E  denote  the  electric  motive  force  of  the  battery,  and  S 
the  strength  of  the  current  resulting,  then  from  Ohm's  law  we  have 

E 

S=T>  ,  ..  for  the  first  experiment;  S  is  also  =  a  tan.  0,  where  0  denotes 

the  deflection  of  the  needle  in  degrees,  and  a  is  the  strength  of  current 
when  the  needle  points  to  45^.  For  our  second  experiment,  we  will 
shorten  the  external  resistance  R  of  the  circuit  to  R';  this  will  make  the 
needle  diverge  beyond  45^,  so  we  will  apply  a  branch  circuit  or  shunt,  of 
mtance  S,  across  the  poles  of  the  battery,  and  make  this  shunt  such 
that  the  needle  returns  to  the  same  deflection  as  in  the  former  experi- 
ment; we  shall  find  that  the  resistance  of  the  battery  B  may  be  ex- 

T>         p/ 

pressed  by  this  equation,  B  = —^7— xS;  or,  in  other  words,  if  R  be 

twice  as  great  as  R',  then  will  the  battery  resistance  B  be  equal  to  the 
lesigtance  S  of  the  shunt. 
Inconstant  batteries, — In  the  case  of  batteries  of  this  class,  the  best 
method  is  to  use  two  condensers  of  capacities,  C  and  C ;  also  a  mirror 
galvanometer.  We  proceed  as  follows:  Charge  the  condenser  C  with 
the  fall  power  of  the  battery;  and  note  the  deflection,  d;  this  is  the  first 
experiment.  Second.  Apply  a  shunt  of  resistance,  S,  to  the  battery,  and, 
while  so  applied,  charge  with  it  the  condenser  C',and  vary  the  value  of 
the  shunt  S  until  the  same  deflection  d  is  obtained  as  in  the  first  experi- 
mnit;  then 

a  result  like  that  obtained  with  the  tangent  galvanometer.    The  contact 
of  the  shunt  need  be  but  momentary,  so  that  neither  E  nor  B  will  have 
opportunity  to  vary  much.     Experiments  on  forty  cells  of  gravity  bat- 
tery, with  these  two  methods  in  coinparison,  give  resulting  values  of 
6  that  do  not  difler  from  the  mean  so  much  as  2  per  cent. 

Electro-motive  force. — In  order  to  determine  this  element  in  volts,  it  is 
needful  to  have  a  tangent  galvanometer  of  which  the  value,  a,  is  known. 
One  of  the  Farmer  instruments  in  use  at  this  station  has  .015  for  the 
valne  of  a  at  this  station  ;  hence,  if  the  value  of  B  -f  R  be  so  chosen 
that  the  product  (B  +  R)  x  a  =  1,  the  value  of  E  will  correspond  or  be 
equal  to  the  tangent  of  the  angle  of  deflection  0,  This  constitutes  a 
rapid  method  of  working,  and  many  o£'  the  values  in  Lieut.  A.  R.  Cou- 
detfs  table  were  thus  determined. 

The  best  angle  for  experimenta  of  this  class  is  about  42°,  (42^  21',)  as 
^tthis  angle  the  sum  of  the  errors  of  reading  and  the  tabular  tangents 
i^aminimum. 

The  ex[)eriments  detailed  in  Lieut.  A.  R.  Couden's  table  show  that  the 

^tion  battery  is  uniform  in  its  action,  enduring  in  its  character,  and  is 

competent  for  sustaining  currents  of  the  strength  needful  for  electric 

'igbt ;  also  for  firing  purposes  for  any  reasonable  length  of  time.    I  may 

^lention  that  forty  cells  of  it  were  set  np  on  the  13th  of  July,  have  been 

lUsed  for  electric  light  as  much  as  four  or  five  hours,  have  been  occa- 

lioDall y  used  nearly  every  day  a  little,  and  are  now  (November  22)  ready 

lod  suiticient  for  use  as  a  firing  battery.    A  little  water  has  been  added 

to  supply  the  loss  from  evaporation,  but  no  chemicals  have  been  added 

lioce  it  was  first  set  up. 
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Gravity  battery, — This  is  nniform  apd  certain  in  its  actic 
times  ready  to  give  a  steady  current,  bat  is  hardly  as  economii 
station  battery  on  a  closed  circuit,  when  mnch  current  is  requi 

Waffle  battery. — ^This  is  a  gravity  battery,  and  much  resen 
Tray  battery  of  Sir  William  Thompson.  It  has  been  used  fo 
year,  and  more  for  the  purpose  of  supplying  currents  to  ^^Conv 
cators  "  which  keep  watch  of  the  circuit-closers.  Its  performa 
tirely  satisfactory. 

LechancM  battery. — Various  forms  of  these  have  been  nnder 
with  satisfactory  results.  The  later  form  of  solid  electrode 
well. 

Converse  Jcerite-covered  zinc  cup. — This  modification  is  designs 
nish  a  battery  which  shall  be  compact  and  durable,  able  to  ^ 
all  the  rough  usage  and  abuse  that  may  be  expected  on  shipb< 
yet  be  ever  ready  to  give  forth  its  current. 

Using  the  solid  form  of  Leclanch^  electrode,  inclosed  in  bur 
and  having  a  flexible  cover,  as  now  used,  nothing  seems  need 
added  to  it  to  make  it  the  most  serviceable  for  ship  use,  either 
or  firing  battery. 

Table  of  cost — ^The  subjoined  table  shows  the  theoretical  cons 
in  grains  per  diem  of  twenty -four  hours,  in  each  cell,  due  to 
of  one  veber  strength  flowing  through  it,  of  each  of  the  follow 
stances,  being  those  commercially  occurring  in  trade,  and  su< 
generally  used  in  batteries : 

Commereial  salphurio  acid  66^  B 

Commercial  nitric  acid  54^  B 

Crystals  of  sulphate  of  copper.... 

Pure  distilled  zinc 

Peroxide  of  manganese 

Bichromate  of  potash 

Pure  copper. .- 

Using  this  table  it  is  easy  to  calculate  the  cost  of  running  a  ^ 
rent,  with  any  of  the  cells  above  mentioned,  when  the  price  p 
of  the  materials  becomes  known. 

It  is  found  that  owing  to  local  action  the  actual  consumptio 
is  greater  than  the  theoretical;  much  more  so  when  nitric  acid  i 
the  porous  cup,  as  in  the  Bunsen  or  Grove  batteries. 

Likewise  the  actual  consumption  of  sulphuric  acid  is  greater 
theoretical. 

The  consumption  of  the  sulphate  of  copper  agrees  in  praci 
well  with  the  theoretical  demand,  and  so  does  the  deposition  c 
in  the  Daniell  or  gravity  battery. 

So,  too,  the  theoretical  and  practical  consumption  of  bichr 
potash  agrees  very  well  in  the  station  (mattery,  where  it  is  simpl 
regulate  the  nitrous  acid. 

The  production  of  a  given  amount  of  energy,  whether  for  the 
of  electric  light  or  for  other  purposes,  where  the  current  is  i 
seems  to  be  more  economical  with  the  station  than  with  the 
battery. 

In  both,  the  largest  portion  of  the  zinc  waste  arises  from  the 
of  zinc  rejected ;  especially  is  this  true  on  continually  closed  cii 

The  terminal  insulation  of  the  underground  wires  is  more  th^ 
for  torpedo  purposes,  but  the  office  switch-board  shows  defecti^ 
tion  resulting  from  the  mode  of  its  construction.    I  can  but  ho] 
soon  be  replaced  by  one  which  shall  better  comport  with  the 
cellent  apparatus  of  the  station. 
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Sememes  cable. — ^The  copper-covered  cables  used  to  connect  the  circuit 
closers  and  buoys  in  the  harbor  to  the  indicators  on  shore  have  given 
good  satisfaction. 

Circtnt-indicator. — ^Ten  of  Converse's  circuit-indicators  have  for  some 
sii  months  past  been  connected  with  as  many  circuit  closers  and  buoys, 
8od  the  performance  of  these  instruments  has  equaled  the  most  sanguine 
expectations  with  regard  to  them. 

Buoy  carried  away  in  a  storm, — A  severe  storm  occurred  in  March 
M,  dariug  which  one  of  the  booys  and  circaitclosers  was  driven  from 
its  moorings,  rupturing  the  cable  which  connected  it  to  the  shore,  thus 
afording  a  practical  demonstration  of  the  value  of  the  indicator,  as  the 
acddent  was  immediately  signaled  automatically  to  the  office,  thus  en- 
abling the  buoy  to  be  recovered  before  it  had  drifted  out  to  sea. 

At  another  time  the  propeller  of  the  launch  got  foul  of  one  of  the 
cables,  and  this,  too,  immediately  caused  the  ringing  of  the  signal-bell 
at  the  office. 

DYNAMO-ELECTRIO  MACHINES. 

Daring  the  past  year  an  investigation  has  been  commenced,  having 
for  its  object  to  determine  the  relative  merits  of  several  of  the  most 
noted  magneto  or  dynamo  electric  machines  now  before  the  public,  and 
tbdr  applicability  to  the  purpose  of  producing  electl*ic  light. 

Also,  an  inquiry  has  been  instituted  into  the  cost  of  the  electric  light, 
whether  developed  by  a  galvanic  battery  or  by  a  magneto-electric  ma- 
chine. This  inquiry  is  not  yet  concluded,  and  but  few  of  the  results 
are  ready  for  use. 

Among  the  magneto-electric  machines  experimented  on  are  the 
Gramme,  the  Wilde,  the  Farmer,  and  the  Heltner  alternate,  as  built  by 
the  Messrs.  Siemens  Brothers,  of  London. 

Gramme  machine. — The  machine  used  at  this  station  is  a  small  one, 
having  only  about  eight  or  nine  pounds  of  wire  on  the  armature,  which 
is  divided  into  two  circuits.  To  each  of  these  circuits  is  attached  a 
separate  commutator  of  50  divisions.  (A  large  one  of  8,000  candle- 
power  recently  obtained.) 

The  resistance  of  each  armature-circuit  is  little  more  than  0.3  of  an  ohm. 

The  field  of  force  has  about  thirty-five  pounds  of  wire  used  in  its  con- 
action,  disposed  in  four  bobbins. 

The  aggregate  resistance  of  tbefield-of-force  bobbins  amounts  to  1.317 
ohms;  hence  the  total  resistance  of  the  machine  when  connected  in 
series  amounts  to  little  more  than  1.9  ohms. 

It  is  arranged  to  run  at  a  speed  of  about  1,800  revolutions  per  minute, 
ordinarily,  and  when  running  at  this  speed  will  give  a  light  varying 
from  275  to  425  candles.  The  intensity  of  the  light  falls  off  somewhat 
after  running  an  hour  or  more,  owing  to  the  heat  developed  in  the  arma- 
ture.   This  is  true  of  all  such  machines. 

The  power  required  to  drive  this  machine  at  this  velocity  and  with  a 
short  electric  arc  is  somewhat  less  than  1  horse-power.    The  machine  is 
Mmade  and  durable — has  wanted  no  repairs  as  yet.  It  has  occasionally 
t^een  driven  for  a  short  time  at  a  much  higher  speed,  say  2,500  or  3,000 
Evolutions  per  minute;  but  the  heating  of  the  coils  is  so  great  that  it 
^oes  not  seem  advisable  to  run  it  continuously  faster  than  1,500  revolu- 
tions per  minute.    At  this  rate  it  has  been  run  continuously  for  as  long 
^  time  as  three  hours,  and  might  have  been  run  twice  as  long  with  safety. 
4]fflost  no  spark  appears  at  the  commutators. 

The  Wilde  machine. — This  is  a  toand-fro-current  machine,  very  like 
the  machine  of  Hjorth  with  the  permanent  magnets  omitted,  but  having 
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two  armature-circuits,  one  with  current  uniform  in  direction  for  t 
purpose  of  maintaining  the  magnetism  of  the  field,  tbe  other  circc 
being  used  for  the  production  of  electric  light.  The  current  from  tl 
armature-circuit  is  a  toand-fro  current,  and  of  course  requires  no  co 
mutator,  and  thus  avoids  the  spark  that  would  occur  in  a  Hjoi 
machine. 

About  360  pounds  of  wire  are  used  in  the  construction  of  this  machii 
and  when  run  at  tbe  normal  velocity  of  600  revolutions  per  minuter 
will  afford  from  the  accompanying  lamp  from  3,500  to  3,600  candle  ligk 
There  are  twice  twelve  armature- cores  in  this  machine,  and  a  like  nc 
ber  of  cores  and  bobbins  forming  the  field  of  force. 

The  machine  is  inclosed  in  a  neat  wooden  covering,  is  built  subs^ 
tially,  and  is  durable. 

When  run  continuously  for  some  hours  on  a  very  short  circuit, 
armature  and  its  cores  get  quite  uncomfortably  warm,  owing  to  the  ra 
reversals  of  the  magnetism  of  the  armature-cores,  (about  7,000  times  ] 
minute.) 

An  interesting  experiment  is  often  performed  with  this  machine.  Ti 
coils  of  No.  12  copper  wire,  each  coil  about  3  inches  diameter  and  aboi 
5  inches  long,  are  included  in  the  lighting-circuit  of  this  machine.  lol 
the  hollow  of  one  of  these  bobbins  is  thrust  a  bar  of  brass,  about 
inches  long  and  IJ'inches  diameter.  A  hole  drilled  into  the  top  of  tb 
bar  contains,  say,  one-fifth  of  a  cubic  inch  of  water. 

A  similar  bar  of  soft  iron  is  inserted  into  the  other  coil  or  bobbin,  at 
its  cavity  is  likewise  filled  with  water.  The  machine  is  now  put  i 
motion.  In  about  five  minutes  the  iron  bar  becomes  uncomfortab 
hot,  but  the  brass  bar  remains  tolerably  cool,  or  at  least  does  not  g 
very  warm.  On  the  contrary,  the  iron  bar  grows  warmer,  evaporat 
the  water  in  it,  and  soon  is  hot  enough  to  blacken  wood  if  held  in  co 
tact  with  it.  All  this  time  the  coil  which  incloses  the  iron  bar  can  1 
held  in  the  hand  with  impunity,  but  the  iron  meanwhile  is  too  hot  to  1 
touched  with  impunity.  A  musical  note  is  heard  produced  by  tl 
reversals'^'of  the  magnetism  of  this  bar. 

Something  over  6  horse-power  appears  needful  to  maintain  the  vek 
ity  of  600  revolutions  per  minute  when  the  resistance  exterior  to  tl 
lighting-circuit  is  very  small. 

The  resistance  of  this  armature-circuit  is  .074  ohm,  while  that  of  tl 
other  and  smaller  circuit  that  maintains  the  field  is  about  .45  ohm 
that  of  the  field  being  2.83  ohms.  This  machine  appears  to  be  ve 
durable,  and  thus  far  has  called  for  no  repairs  except  the  damages  tb 
occurred  during  transportation,  which  were  slight. 

Farmer^s  Dynamo, — Several  of  these  machines  have  been  undergoi 
experiment  at  this  station  within  the  last  two  years. 

The  first  was  a  combination  of  eight  of  pattern  A,  such  as  are  us 
for  firing  torpedoes.  They  were  geared  to  run  together  at  a  speed 
about  1,500  revolutions  pet*  minute,  and  were  capable  of  affording 
much  as  5,000  caudle-lights,  but  the  internal  heating  was  too  great  1 
long-continued  service.  Next  was  tried  a  single  machine  of  pattern 
This  had  facilities  for  cooling  by  means  of  a  stream  of  running  waU 
and  at  2,000  revolutions  per  minute  would  afford  as  much  as  2,000  ci 
die  hghts. 

About  200  pounds  of  wire  were  used  in  the  construction  of  this  n 
chine. 

An  8  inch  machine  of  pattern  F  F  has  been  used  successfully,  a 
gives  good  satisfaction.  About  175  pounds  of  wire  is  used  in  its  c( 
structiou.    It  has  four  bobbins  forming  the  field  of  force.    The  armati 
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bas  twice  25  cores.  There  are  two  commutators,  having  75  divisions 
each.  The  total  resistance  of  the  machine,  as  nsually  coapled  and  run, 
isDOt  far  from  4  ohms,  and  at  a  speed  of  800  revolutions  per  minute  it 
produces  an  electro* motive  force  of  about  120  volts  in  an  external  resist- 
ance of  3  to  4  ohms.  This  machine  will  yield  as  much  2,500  caudle-lights 
at  a  speed  from  700  to  800  revolutions  per  minute,  and  does  not  require 
more  than  3.75  to  4  horsepower  to  maintain  this  service.  Almost  no 
spark  is  seen  at  the  commutators,  and  no  repairs  have  yet  been  required. 
Machines  of  this  description  are  now  manufactured  by  the  Messrs.  Wal- 
lace &  Sons,  of  Connecticut. 

Siemens^s  machine. — One  of  these  machines,  known  as  the  Hefifner 
alternate  machine,  has  been  supplied  to  this  station,  and  many  experi- 
ments have  been  tried  with  it.  Its  performance  is  very  satisfactory.  It 
is  the  largest  and  most  powerful  machine  now  in  use  at  this  station. 
The  armature  contains  between  95  and  100  pounds  of  wire,  and  the  4 
field  bobbins  contain  in  the  aggregate  some  360  pounds  more.  This 
machine  is  adapted  to  the  production  of  a  powerful  current  in  a  small 
external  resistance,  say  as  much  as  60  to  100  vebers.  Often  as  much 
8840  to  50  vebers  is  developed  during  the  continuancof  a  short  electric 
arc,  and  the  amount  of  light  often  exceeds  5,000  0.  L.  It  is  said  to  be 
ca[mble  of  producing  so  much  as  14,000  O.  L.  afa  speed  sufficiently 
rapid,  but  the  internal  heating  would  be  too  great  for  safety.  At  the 
normal  velocity  of  370  to  380  revolutions  per  minute,  it  readily  yields 
from  3,500  to  4,500  0.  L.  if  the  external  resistance  of  leading  wires  be 
small.  This  machine  is  well  and  strongly  built,  is  not  liable  to  get  out 
of  order,  except  at  the  commutator.  The  commutator  brushes  need  oc- 
casional re-adjustment,  in  order  to  keep  down  the  spark,  which  is  only 
trivial  for  a  current  of  such  strength.  Theoretically,  we  should  expect 
this  machine  to  give  the  largest  duty  of  any  of  the  group  here  described. 
I  expect  to  be  able  to  determine  this  point  when  the  experiments  now 
in  progress  shall  have  advanced  far  enough  and  shall  have  been  prop- 
erly discussed. 

Ekctric  lamps. — With  the  Wilde  machine  came  a  new  automatic  lamp, 
with  reflector  and  stand.  This  lamp  is  simple  in  its  construction  and  is 
well  made.  A  right  and  left  handed  screw,  each  of  same  pitch,  are  used 
tomove  the  carbon  points  to  and  from  each  other.  The  working  of  the 
lamp  is  simple  and  satisfactory.  By  means  of  the  reflector  and  stand  a 
very  fair  beam  can  be  directed  upon  any  object  within  its  range. 

Siemens^  lamp, — With  the  Siemens'  machine  came  a  very  ingenious  auto- 
matic lamp,  having  with  it  a  catadioptric  apparatus,  consisting  of  a  small 
reflector  behind  the  light,  and  a  Fresnel  lens  in  front  of  the  lantern.  This 
lensis  near  20  inches  in  diameter  and  is  of  excellent  construction.  In  the 
baseof  the  lamp  is  a  powelful  electro- magnet,  which,  with  its  armature 
dicnit-breaker  and  adjusting  apparatus,  serves  to  separate  the  carbons 
to  proper  distance  for  the  production  of  the  electric  arc.  The  carbons 
t«nd  to  run  together,  from  the  effects  of  gravity  upon  the  upper  carbon 
holder,  but  they  are  restrained  through  the  action  of  the  armature  of 
this  electric  magnet  until,  as  the  carbons  burn  away,  the  current  weakens 
80  far  as  to  allow  the  train  of  wheel-work  to  start,  when  the  carbons 
approach  until  the  current  is  again  of  its  normal  strength.  The  con- 
stmction  of  this  lamp  adapts  it  to  currents  of  the  strength  of  from  40  to 
70  Tebers,  but  it  is  hardly  delicate  enough  for  currents  so  low  as  8  or  10 
rebers,  and  indeed  was  not  intended  for  such. 

To  and  fro  currents. — Another  peculiarity  of  this  lamp  is  a  contrivance 
scch  that  by  turning  a  button  in  one  direction  it  can  be  worked  by  the 
to-and-fro  current  from  the  Wilde  machine.    Whileby  turningthiabnttovL 
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in  the  opposite  direction,  it  is  adapted  to  work  with  a  t^arreut  nniforra  in 
direction.  The  mechanism  by  which  this  is  done  is  simple,  but,  as  here 
constracted,  it  once  in  a  while  gets  out  of  order. 

The  rapid  vibratory  motion  of  the  heavy  armatures  tends  to  pjrodnc< 
some  considerable  wear  in  the  mechanism. 

farmer's  AUTOMATIC  LAMP. 

This  lamp  differs  from  others  in  the  employment  of  a  regulator  or  relaj 
to  operate  the  mechanism  through  the  intervention  of  local  or  branch 
circuits.  This  relay  consists  of  an  axis-bar  suspended  from  a  delicately 
poised  lever  in  such  a  manner  that  the  bar  is  just  within  a  coil  of  wire, 
through  which  the  whole  or  a  portion  of  the  main  current  passes.  The 
action  of  the  current,  when  too  strong  tips  the  bar  in  one  direction,  and 
when  the  current  is  too  weak  a  retractile  spring  tips  the  bar  in  an  oppo- 
site direction. 

A  train  of  wheel* work,  drivenby  a  spring,  tends  to  cause  the  carbons  to 
approach  each  other.  The  motion  of  this  train  of  wheel-work  is  ar- 
rested by  the  armature  of  a  small  electric  magnet,  which  magnet  is  a 
branch  circuit  or  shunt  to  the  coil  first  spoken  of. 

The  tilting-bar  of  the  lever  of  the  regulator  closes  the  local  current  (^ 
this  releasiug-magnet  whenever  the  current  is  of  proper  strength,  but  f^ 
soon  as  the  current  weakens  by  the  burning  away  of  the  points,  the  r^ 
tractile  spring  of  the  regulator  causes  the  lever  to  open  the  branch  ci:i 
cuit  of  the  releasiug-magnet,  and  so  its  armature  permits  the  train  to  mow- 
and  approach  the  carbons  until  the  main  current  again  becomes  of  snc^ 
strength  that  the  regulator  closes  the  branch  circuit  of  the  detainiim 
magnet,  and  thus  stops  the  motion  of  the  train. 

Should  the  points  run  into  actual  contact,  after  the  arc  is  broken  an 
again  restored,  a  third  electro-magnet,  also  in  the  main  circuit,  witi 
draws  the  lower  carbon  from  contact  with  the  upper,  and  holds  it  i 
this  position  until  the  arc  is  again  broken. 

The  movement  of  the  carbon-holder  is  caused  by  the  action  of  t«^ 
screws,  so  geared  together  that  one  pencil  shall  advance  twice  as  r»  j 
idly  as  the  other. 

Conveniences  are  attached  to  each  carbon  pencil-holder,  so  that  tU^ 
can  be  disengaged  from  the  screws  and  moved  to  any  required  po^ 
tion  independently  at  pleasure.  The  holders  also  admit  of  separ^l 
adjustments  on  a  vertical  axis,  whereby  the  two  carbons  can  be  pla&t^ 
over  each  other. 

The  spring  needs  rewinding  no  oftener  than  new  carbons  are  snl 
plied. 

The  performance  of  this  lamp  is  entirely  satisfactory.  It  has  bec' 
run  for  three  hours  con  inuously,  and  was  then  stopped  as  the  engine 
stopped  at  noon.  No  reason  exists  why  it  should  not  run  continuously 
until  the  pencils  are  consumed,  provided  it  be  properly  adjusted  at  firs^t, 
and  supposing  the  magneto-electric  machine  to  run  with  ordinary  regu- 
larity. 

COST  OF  LIGHT. 

Where  a  large  amount  of  light,  say  from  5,000  to  10,000  candle-light, 
is  required,  it  can  be  produced  from  a  suitable  machine  of  any  one  ot 
these  constructions  at  the  rate  of  1,000  candle-light  per  horse  power ; 
but  smaller  amounts,  say  200  to  300  candlelight,  are  relatively  more  ex- 
pensive, say  about  one-half  horsepower  for  200  to  250  candle-light. 

This  is  much  more  economical  than  when  produced  from  any  of  the 
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rtiaary  forms  of  galvanic  battery.  One  horse-power  may  be  reckoned 
as  costing  from  $0.02  to  $0  06  per  hour,  which  would  give  the  cost  of 
10,000  candlelight  as  $0.60  per  hour,  simply  for  power.  Of  course  some 
other  items,  such  as  oil,  attendance,  interest,  and  depreciation,  also  cost 
of  carbons  consumed,  would  increase  this  amount  somewhat,  but  even 
at  twice  or  three  times  this  cost,  it  is  even  then  much  less  expensive 
thao  gas-light  at  3  candle-light  per  cubic  foot  per  hour,  at  a  cost  of  $2.50 
|ier  thousand  for  gas. 

INCANDESCENT  PLATINUM. 

When  either  platinum  or  iridium  are  rendered  incandescent  by  the 
passage  of  an  electric  current  through  bars  or  wires  made  of  either 
Beta),  a  mild  and  pleasant  light  is  emitted,  much  less  contracted  and 
glaring  than  the  light  obtained  from  carbon  pencils ;  with  this  advan- 
tage, no  vitiation  of  the  atmosphere  occurs,  and  the  amount  of  light  at 
aDTone  point  can  be  made  as  small  as  may  be  desired. 

Platinum  affords  about  100  candle  light  per  square  inch  of  incandes- 
eent  surface  when  within  220^  of  the  point  of  fusion,  and  a  bar  or  wire 
of  it  can  be  maintained  at  this  temperature  for  any  length  of  time  by 
means  of  Farmer^s  automatic  regulator,  controlling  a  suitable  current. 

IRIDIUM, 

From  its  higher  melting-point,  yields  more  light  per  square  inch  of 
ignited  surface,  and  can  also  be  readily  maintained  at  any  desired  tem- 
peratare  below  the  point  of  fusion  by  means  of  the  apparatus  above 

mentioned. 

ELECTRIC  SIGNALING. 

Tto  different  classes  of  experiments  were  made  in  this  department 
The  first  class  of  experiments  relate  to  the  use  of  incandescent  platinum 
bars  as  the  source  of  light.  Three  bars  or  strips  of  platinum,  each  bar 
being  about  2  inches  long,  |  of  an  inch  wide,  and  ^^j^  of  all  inch  in 
thickness,  were  arranged  vertically  over  one  another  at  suitable  dis> 
tanees,  say  10  feet  apart. 

Three  resistance  coils,  and  three  continuity-preserving  keys,  were 
provided,  and  so  arranged  that  pressing  key  No.  1  only  the  upper  light 
vas shown,  pressing  key  No.  2  both  the  upper  and  middle  one  were  ex- 
bibited,  next  pressing  key  No.  3  all  three  lights  were  shown.  Thus  one 
Ughtshould  signify  figure  No.  1,  two  lights  figure  2,  and  by  combina- 
tioniiof  these  any  set  of  signals  could  be  produced.  All  three  lights 
shovn  simultaneously  served  to  denote  a  pause  or  end  of  word  or  sen- 
teooe.    This  method  can  be  manipulated  quite  rapidly. 

The  use  of  the  resistance  coils  was  to  preserve  the  resistance  of  the' 
^rcoit  nearly  uniform,  the  keys  serving  simply  to  substitute  in  the  cir- 
cuit the  dark  coil  for  the  incandescent  bar. 

SECOND  METHOD. 

• 

lothis  second  plan  the  carbon-point  lamp  was  surrounded  with  a  Ian- 

t^m  having  a  sort  of  venetian-blind  arrangement,  which  could  be  opened 

^'f closed  at  pleasure.    This  was  operated  by  hand;  opening  it  for  a 

^md  or  two  disclosed  the  light,  while  shutting  the  blind  concealed  it 

*^Di  Fiew.    By  the  use  of  this  arrangement  signals  could  be  executed 

^idly  and  with  precision,  and  no  difficulty  was  experienced  in  inter- 

11  N 
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pretiDg  and  recording  them  at  a  distanoe  of  eight  miles,  nor  w 
have  been  experienced  at  mach  greater  distances  had  op] 
offered,  in  fact  they  were  distinctly  seen  at  the  distance  of  tweJ 

These  experiments  were  considered  entirely  snccessfal  and 
tory  by  the  Chief  Sigual-OflQcer,  Commodore  F.  A.  Parker. 

I  approved  a  report  by  Lieat.  A.  B.  Couden  on  the  tests  mac 
various  unions  or  splices*  Likewise  a  tabular  account  of  som 
battery  measurements  that  have  been  made  during  the  yeai 
four  different  methods  of  measuring  were  the  principal  ones  xu 

No.  1  is  as  follows: 

S  =  A  tan  O^t  =  =i r-,  where  B  is  so  small  that  it  may  be  i 

i3  +  K 

in  comparison  with  E,  hence  E^  =  R  x  A  tan  o^t  approximately 
2d.  K  is  removed  from  the  circuit  entirely,  and  we  have  S' 

E  E 

O2  =  ^  and  we  get  B  =  - 

B'  =  R  X  A  tan  0\^    Results  from  this  method  are  not  as  cc 
A :  tan  02 
from  the  shunt  method  No.  3. 

Method  No.  2  is  as  follows : 

Method  No.  3  is  the  shunt  method  explained  when  speaking 
ods  of  battery  measurement. 

Method  No.  4  is  practiced  as  follows : 

So  adjust  B  that  (B  +  B)  x  a  =»  1,  then  S  =  tan  0  and  E  = 
X  a  X  tan  0.  Next  arrange  a  shunt  around  the  galvanometei 
the  tangent  of  the  angle  of  deflection  shall  express  the  strengt 
current  8'  flowing  through  the  battery  when  the  resistance 

E 
moved,  then  B  =     . 

o 

This  latter  method  is  not  as  accurate  as  No.  3,  but  repeated 
imate  measures  can  be  made  by  it  with  rapidity. 

Various  other  matters  of  more  or  less  interest  have  beei 
mented  upon,  but  are  here  omitted  for  want  of  time  to  pro{ 
l)are  them. 

1  would  here  take  occasion  to  mention  the  fidelity  with  whic 
O.  A.  Converse  and  A.  B.  Couden,  also  Ensign  A.  L.  Case,  jr., 
sifted  uie  in  these  labors.    I  would  also  call  attention  to 
ordeily  arrangement  of  the  battery-room,  due  to  the  thoughtf 
Lieut.  G.  A.  Converse,  and  would  not  neglect  to  mention  the 
manner  in  which  the  batteries  are  kept  by  Mr.  Brooks. 

Bespectfully  submitted  by 

MOSES  G.  FAB^ 

Elec 

Capt.  K.  B.  Breese,  U.  S.  N., 

Inspector  of  Ordnanc€j  in  charge  of  Station. 
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Torpedo  Station,  Newport,  E.  I., 

November  25,  1876. 

Sir:  In  parsaance  of  jour  iustructions,  I  respectfully  submit  the  fol- 
iwiug  statemeut.  In  it  I  have  given  an  outline  of  the  kind  of  work 
•erformed  in  the  chemical  department  of  this  station. 

The  work  of  the  chemist  at  a  station  like  this  is  sufficiently  varied,  as, 
resides  his  special  and  peculiar  duties,  he  naturally  enters  into  much 
ffork  and  experiment  of  a  general  nature.  In  this  sketch  mention  is 
made  only  of  the  strictly  chemical  work  of  the  station.  Such  work  is  of 
Bourse  but  a  department  of  the  main  subject,  and  in  the  development  of 
the  latter  has  its  place  and  part. 

Iq  the  limits  of  an  outline  like  this,  it  will  not  be  possible  to  do  more 
/ban  indicate  in  general  terms  the  directions  in  which  work  has  been 
carried  on,  some  of  the  results  obtained,  and  some  of  the  objects  which 
ire  to  be  accomplished,  not  attempting  to  fully  discuss  matters  so  filled 
vith  multiplicity  of  detail. 

During  the  time  that  I  have  performed  the  duties  of  chemist  at  this 
(tatioD,  (since  October  16,  1869,)  in  my  particular  work,  I  have  had  the 
assistance  of  Mr.  T.  M.Chatard,' (assistant  chemist  January  4,  1871,  to 
ingu8t30, 1872,)  Lieut.  H.  C.  Wisner,  United  States  Navy,  (May  1, 1871, 
» January  11, 1872,)  Lieut.  F.  M.  Barber,  United  States  Navy,  (January 
LI,  1872,  to  October  15, 1874,)  Dr.  Geo.  B,  Peck,  (assistant  chemist  An- 
fust  24,  1872,  to  April  30,  1874,)  Lieut.  E.  Longnecker,  United  States 
JJavy,  (September  2,  1873,  to  November  27,  1873,)  and  Mr,  G.  A,  Pitkin, 
a88i8tant  chemist  June  15,  1^74,  to  June  30,  1876,)  and  I  desire  to  ac- 
knowledge the  euergy  and  ability  displayed  by  these  gentlemen  in  the 
ioties  of  this  department.  Especially  to  Lieutenant  Barber  and  Mr, 
Pitkiu,  who  were  the  longest  in  this  work,  iT>'^r»h  credit  is  due. 

EXPLOSIVES. 

The  principal  part  of  the  work  of  the  chemical  department  ot"  this  sta- 
ion  is  in  connection  with  the  experimental  manufacture  and  use  of  ex- 
»Io8ive  bodies.  All  explosive  substances  used  or  experimented  with, 
xcepting  gunpowder,  are  placed  in  this  department,  and  the  care  and 
audling  of  them  requires  much  time  and  labor. 

For  torpedo  purposes,  a  more  violent  explosive  than  gunpowder  is 
emanded.  Nitroglycerine  and  gun-cotton  are  the  substances  generally 
aaployed  for.such  uses,  Nitro- glycerine  possesses  great  explosive  power ; 
Qcl  the  readiness  with  which  it  may  be  prepared  makes  it  easily  obtaina- 
le,  comparatively  speaking.  The  experiments  with  nitro-glycerine  at 
)e  station  have  been  more  numerous  than  with  any  other  violent  explo- 
ve, 

NITBOGLYCEBINE  AND  ITS  PREPABATIONS. 

In  the  fall  of  1870,  two  small  rough  bnildings  were  constructed  for 
making  nitric  acid  and  nitroglycerine,  but  they  were  not  fully  ready 
»r  use  until  the  summer  of  1871.  From  that  time  to  the  end  of  1875 
iere  have  been  made  here  about  4,000  pounds  of  nitro-glycerine^.  Work 
^  this  kind  is  usually  done  only  in  the  summer  and  fall.  The  nitro- 
t^cerine  made  is  used  at  the  station  for  experiment,  either  in  the 
()uid  state  or  in  the  form  of  various  preparations  or  mixtures. 

The  method  used  for  making  nitro  glycerine  is  that  employed  by 
[eorge  M.  Mowbray,  at  the  Hoosac  Tunnel  Nitro-Glycerine  Works,  at 
orth  Adams,  Mass.,  ^nd  consists  essentially  of  the  slow  addition  of 
lycerine  to  a  mixture  of  strong  sulphuric  and  nitric  acids  contained  in 
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earthenware  pitchers  standing  in  ice-water,  and  during  this  addition, 
the  acid  mixture  in  each  pitcher  is  agitated  by  a  powerful  stream  of 
cold  air.  After  this  action  is  completed  the  pitchers  are  emptied  into 
a  large  vat  of  water,  where  the  acid  is  diluted  and  the  nitro- glycerine  pre- 
cipitated to  the  bottom.  The  diluted  acid  is  drained  off  from  above  the 
nitro  glycerine  and  the  latter  removed  for  final  washing. 

This  method  is,  I  think,  in  many  respects  preferable  to  any  other  in 
use.  If  the  proper  materials  are  employed  and  the  requisite  care 
taken,  nitro-glycerine  can  be  made  by  it  rapidly  and  of  uniform  quality. 

The  apparatus  in  use  at  the  station  has  been  altered  several  times  as 
experience  showed  possible  improvements,  until  in  its  present  form  it 
gives  entire  satisfaction.* 

In  this  apparatus  the  air,  before  being  forced  into  the  pitchers,  is 
dried  by  passing  through  sulphuric  acid.  This  can  be  readily  done  and 
is  of  considerable  importance,  for  it  is  very  essential  that  the  acid  in  the 
pitchers  should  be  as  strong  as  possible,  and  when  the  large  amooDtof 
air  driven  through  each  is  considered,  it  will  be  found  that  the  quantity 
of  water  so  carried  in  is  not  to  be  neglected.  Although  the  air  is  cooled 
before  entering  the  pitchers,  yet,  unless  first  dried,  it  will  carry  forward 
a  good  deal  of  moisture. 

The  cooling  arrangement  is  composed  of  ten  spirals  of  small,  light  tin 
pipe  laid  on  a  grating  in  a  box,  so  that  they  may  be  lightly  covered  with 
ice  and  salt.  This  is  much  preferable  to  exposing  the  air  to  direct  con- 
tact with  ice.    Better  cooling  can  be  obtained  and  the  air  is  kept  dry. 

This  apparatus  is  provided  with  a  simple  but  effective  arrangement 
for  removing  the  fumes,  so  abundantly  evolved  during  the  operation. 
As  at  first  built,  the  troughs  were  open,  so  that  the  acid  and  excessively 
irritating  fumes  were  given  off  directly  into  the  room,  and  this  method 
has  been  the  usual  one,  greatly  to  the  injury  of  the  health  of  the  work- 
men employed. 

In  January,  1873,  a  draught  arrangement  was  tried,  which  worked 
fairly  well  5  but  the  troughs  were  so  placed  that  it  could  not  be  readilj 
applied,  and  in  June,  1874,  a  new  apparatus  was  contrived,  which  bat 
answered  all  requirements.  In  this  the  troughs  are  placed  around  £ 
chimney,  and  over  them  are  hoods,  slanting  up  toward  the  chimney,  inbc 
which  they  open.  A  small  fire  in  a  grate  on  the  floor  below  gives  a  power 
ful  draught  up  the  chimney,  which  draws  a  current  of  air  across  the  topi 
of  the  pitchers,  sweeping  off  the  fumes  and  discharging  them  into  the 
open  air.  Usually,  no  fire  is  required,  the  natural  draught  being  snfi 
cient.  The  advantage  of  this  is  very  great,  as  the  air  of  the  room  in 
which  the  work  is  going  on  is  entirely  free  from  fumes,  and  the  work- 
men can  without  dilficulty  remain  close  by  the  pitchers,  watching  theffl 
carefully. 

The  station  apparatus  has  six  troughs,  containing  four  pitchers  each, 
and  in  it  one  hundred  pounds  of  nitro- glycerine  are  made  at  a  time. 
Two  workmen  are  required,  and  two  runs  can  be  made  in  one  day  when 
necessary.  A  larger  apparatus  could  be  operated  by  the  same  force,  if 
it  was  desirable. 

MATERIALS. 

The  glycerine  used  for  making  nitroglycerine  is  the  commercial  arti 
cle  of  good  quality.  Absolutely  white  glycerine  is  not  essential ;  bat 
it  must  be  free  from  fatty  acid .  and  contain  but  little  wat^r.  Good 
glycerine  can  be  readily  obtained  from  many  American  makers,  and, 

*  In  the  bureaa  publicatioD,  "  Notes  on  Explosives,"  by  W.  N.  Hill,  is  given  a  falld^ 
Bcription  of  this  apparatus  ^\l\v  di^^m^ 
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indeed,  the  ^lyceriDe  made  in  this  country  is  generally  better  than  the 
imported.    The  German  glycerines  are  apt  to  contain  fatty  matter. 

I  have  had  but  one  case  of  seriously  bad  glycerine,  and  that  was,  as 
nearly  as  I  could  find  out,  of  American  make.  This  glycerine  was  pur- 
chased in  1872,  and  was  found  to  be  largely  adulterated  with  dextrine 
or  similar  products.  It  was  probably  intended  for  calico-printers'  or 
paper- makers'  use.  Especial  pains  should  be  taken  to  see  that  the 
glycerine  for  making  nitro  glycerine  is  of  good  quality.  If  impure,  there 
is  a  strong  probability  that  the  nitroglycerine  made  from  it  will  be  dan- 
gerously sensitive,  as  well  as  of  inferior  explosive  force.  At  one  time  I 
tried  some  glycerine  which  was*  not  adulterated,  but  was  of  inferior 
grade,  and  the  nitroglycerine  made  from  it  was  extremely  difficult  to 
porify,  and  was  more  sensitive  than  the  nitroglycerine  made  from  the 
better  material.    The  glycerine  should  always  be  tested  before  use. 

The  sulphuric  acid  used  is  the  ordinary  oil  of  vitriol  of  commerce. 

The  nitric  acid  is  all  made  at  the  station.  As  far  as  I  am  aware, 
nitric  acid  of  the  proper  strength  (not  less  than  1.45  specific  gravity) 
cannot  be  purchased  in  this  country,  and  it  is  very  necessary  that  the 
nitric  acid  should  be  of  full  strength. 

Kitro-glycerine  is  much  more  readily  made  than  gun-cotton,  and  it  is 
possible  to  use  weaker  acid ;  but  a  great  mistake  is  made  in  doing  so. 
By  nsing  the  weaker  nitric  acid  a  nitroglycerine  of  inferior  quality  is 
made,  and  one  more  liable  to  decomposition  and  accidental  explosion. 
Yet  it  is  to  be  feared  that  many  of  the  manufacturers  neglect  this  im- 
portant point,  and  content  themselves  with  the  weaker  acid  on  account 
of  its  cheapness.  Certainly  much  of  the  nitro  glycerine  made  and  sold 
is  bad  and  dangerous,  as  is  shown  by  the  many  terrible  accidents  with 
it  or  preparations  containing  it.  It  is  certain  that  good  nitroglycerine 
cannot  be  made  without  the  strongest  acids. 

NITRIC  ACID. 

Nitric  acid  for  making  nitroglycerine  has  been  generally  prepared  at 
the  station  by  careful  distillation  from  soda,  saltpetre,  and  sulphuric 
3<!id,  in  an  iron  still.  An  excess  of  sulphuric  acid  is  used  in  the  still, 
and  the  operation  is  conducted  slowly,  at  a  moderate  temperature. 

The  still  is  cylindrical  in  form,  and  so  placed  in  its  setting  that  the 
heated  gases  from  the  fire  pass  twice  completely  around  it,  so  that  it  is 
uniformly  heated.  The  product  of  distillation  is  received  in  oil  of 
vitriol  in  stoneware  receivers.  In' this  way,  by  taking  pains,  strong 
•'^cid  can  be  prepared ;  but  the  method  is  hardly  satisfactory,  as  there 
^re  serious  objections  to  it.  It  is  slow  and  wasteful,  as  the  loss  is  large, 
ao<l  in  constant  use  the  stills  wear  out  fast.  It  would  be  much  better 
^0  distill  in  earthenware  stills  from  nitrate  and  sulphuric  acid,  or  in 
^rthenware  or  glass,  from  sulphuric  acid  and  common  nitric  acid. 

A  furnace  for  the  latter  method  has  been  prepared,  but  there  has 
^en  no  chance  to  use  it  as  yet.  For  the  comparatively  small  amount 
of  nitro  glycerine  made  here,  the  arrangement  for  distillation  at  first 
Put  up  has  served  tolerably  well,  but  it  would  be  very  desirable  to  re- 
place it  with  a  better,  if  further  work  of  this  kind  is  to  be  done. 

The  nitric  acid  distilled  is,  as  mentioned  above,  received  in  sulphuric 
^cid,  so  that  at  the  close  of  the  operation  a  mixture  of  the  two  acids  is 
drawn  from  the  receivers.  This  mixture  maybe  used  directly  for  making 
nitroglycerine,  but  it  varies  considerably  in  composition  at  diff'erent 
times.  If  the  distillate  was  obtained  in  quantity  and  quality  approxi- 
mating to  the  theoretical  proportions,  it  would  be  only  necessary  to  y\it 
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into  the  receivers  the  right  amount  of  sulphuric  acid  to  obtain  the  ruii 
ture  required.  But  in  practice  there  is  a  varying  but  considerable  loss, 
and  there  is  always  a  little  water  present,  so  that  no  two  lots  are  alike. 
It  will  not  do,  as  is  customary  when  this  method  is  employed,  to  depend 
on  the  hydrometer  indications  for  the  character  of  the  mixture.  It  is 
very  evident  that  a  mixture  of  much  sulphuric  acid,  little  nitric  acid, 
and  some  water  can  mark  the  same  number  of  degrees  on  the  hydrooie- 
ter  as  a  mixture  containing  sulphuric  and  nitric  acids  only.  It  is  neces- 
sary to  determine  the  actual  proportion  of  sulphuric  acid,  nitric  acid, 
and  water  present.  This  is  easily  and  quickly  done  by  diluting  a 
weighed  quantity  of  the  mixture  to  a  definite  bulk  and  titrating  one 
measured  portion  by  standard  alkali  and  another  by  barium  nitrate  or 
chloride.  The  impurities  (water,  &c.,)  are  obtained  by  difference.  More 
sulphuric  acid  isadded  to  the  mixture,  if  needed,  and  the  latter  is  used  in 
the  pitchers  of  the  nitro-glycerine  apparatus  in  such  quantities  as  is 
required  to  furnish  the  proper  proportion  of  acids  to  glycerine.  In  this 
way  the  yield  of  nitro-glycerine  for  the  glycerine  used  is  rendered  uni- 
form. 

During  the  operation  of  conversion  the  temperature  is  kept  as  low  as 
possible  by  cooling  the  pitchers  by  ice- water  and  by  the  cold  dry  air 
used  for  agitating.  When  properly  conducted  there  is  no  difficulty  in 
doing  this. 

WASHING. 

After  its  precipitation  in  the  large  vat,  the  nitroglycerine  is  thoroughly 
washed  by  decantation.  The  washing  is  performed  with  the  aid  of  an 
air  stream,  which  breaks  up  the  heavy  oily  liquid  and  spreads  it  througti 
the  water.  For  the  intermediate  washings  sea- water  may  be  used  if  da 
sired  and  fresh  water  is  scarce ;  but  the  precipitation,  the  first  and  th€ 
last  two  washings,  should  be  made  with  fresh  water.  The  washing  ii 
continued  until  complete.  I  have  not  followed  the  plan  of  using  ar 
alkaline  liquid  to  remove  acid  clinging  to  the  nitroglycerine.  Tbi' 
seems  to  me  as  bad  work.  It  is  possible  to  wash  the  nitroglycerine  fr©< 
from  acid  with  water,  and  it  is  much  better  to  wash  thoroughly  than  t^ 
trust  to  the  use  an  alkali  in  order  to  diminish  the  amount  of  washinl 
necessary.  The  acid  is  but  slowly  removed,  and  to  accomplish  there 
moval  requires  long  washing.  I  have  found  that  with  suflicieut  wash- 
ing, nitro  glycerine  can  be  perfectly  freed  from  acid  and  remain  so  for 
more  than  four  years.  When  nitro  glycerine  is  to  be  kept  in  the  liquid 
state,  it  may  be  desirable  to  add  a  little  alkaline  carbonate  to  the  water 
over  the  explosive,  to  neutralize  traces  of  acid  which  may  appear,  al- 
though there  ought  to  be  no  necessity  for  doing  this.  But  nitro  glycer- 
ine, which  is  to  be  employed  in  making  the  solid  or  semi-solid  prepara- 
tions now  so  commonly  used,  ought  to  be  surely  freed  from  acid,  when 
made,  by  thorough  washing. 

Nitro-glycerine,  as  first  precipitated,  is  a  creamy- white  opaque  liquid, 
but  on  standing  at  a  moderate  temperature  it  becomes  transparent  and 
thinner. 

THE  "OLEARING''  PROCESS. 

The  "clearing^  process  is  one  of  value  to  the  maker,  and  should  he 
watched  carefully.  Care  must  be  taken  that  the  precipitation  is  per- 
formed ill  a  large  excess  of  water  to  avoid  rise  of  temperature,  which 
affects  the  condition  of  the  nitroglycerine.  In  warm  weather,  it  is  best 
to  put  some  ice  in  the  water  of  the  precipitating  vat.  If  the  washingis 
tiorooghly  done,  it  w\\\  \>e  iowiiOL  t^^V^  ^"^  Wi^  clearing  goes  on,  no  acid, 
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or  bat  a  faint  trace  of  acid,  appears  in  the  water  above  the  uitro-glycer- 
ine;  bat  if  it  has  been  imperfectly  done,  the  presence  of  free  acid  will 
be  plainly  indicated.  During  clearing,  the  water  above  the  explosive 
sboQid  be  frequently  changed  and  examined  for  acid. 

The  time  required  for  nitro-glycerine  to  become  clear  varies,  according 
to  the  temperature,  from  ten  days  to  two  or  three  weeks.  It  may  be 
hastened  in  cool  weather  by  keeping  the  jars  containing  the  nitro- 
glycerine in  water  at  60o  to  7Qo  Fahrenheit ;  but,  when  possible,  it  is 
better  to  allow  time  for  it  to  go  on  slowly. 

If  the  explosive  clears  without  showing  signs  of  free  acid,  it  will  remain 
so  indefinitely. 

In  the  magazine  at  the  torpedo-station  are  more  than  forty  samples  of 
nitroglycerine,  made  in  the  course  of  work  in  the  last  five  years,  which 
bave  shown  no  signs  of  change  or  acid  reaction  during  the  various  times 
they  have  been  in  store,  although  they  are  kept  without  special  precau  - 
tioos  and  exposed  to  extremes  of  temperature. 

I  PROPORTION  OF  PRODUCTION. 

The  proportion  of  nitroglycerine  obtained  to  the  glycerine  used  is 
about  1.75  to  1.    Theoretically,  if  the  equation ; 

CaHeOa-f  3HN03  =  03H5N3O9-f  3HaO 

correctly  indicates  the  formation  of  nitro-glycerine,  the  product  should  ' 
be  2.46  parts  of  nitro-glycerine  to  1  of  glycerine.  In  practice,  of  course, 
there  would  be  some  loss,  as  the  glycerine  is  not  anhydrous,  and  some 
nitro-glycerine  would  be  lost  in  handling.  But,  in  addition,  there  are 
secondary  actions,  by  which  part  of  the  glycerine  is  converted  into 
solable  products,  which  are  washed  away. 

In  a  series  of  experiments  in  the  laboratory,  using  anhydrous  gl.\  cerine 
and  the  strongest  acids  in  excess,  I  obtained  1.92,  1.89,  2.03,  and  1.93 
parts  of  nitro-glycerine  to  1  of  glycerine,  an  average  of  1.94  to  1.  The 
product  of  1.75  to  1  approaches  as  near  to  the  above  results  as  a  work- 
ing operation  can  be  expected  to  do.* 

It  is  also  possible  that' the  action  indicated  by  the  equation  above 
yritten  is  not  the  only  substitution  which  goes  on,  and  that  others  enter 
into  the  reaction,  but  this  I  will  touch  upon  beyond. 

APPEARANCE. 

As  already  remarked,  when  freshly  made,  nitroglycerine  is  an  opaque 
creamy  fluid  which  afterward  becomes  transparent.    It  has  been  said 
that  the  original  appearance  of  the  substance  is  due  to  water  entangled 
in  it,  and  that  on  standing  the  heavy  nitro-glycerine  gradually  separates 
from  the  water,  assuming  its  natural  condition.    I  am  inclined  to  doubt 
this,  and  to  believe  that  the  change  is  really  of  a  chemical  character. 
It  may  consist  of  a  separation  of  water,  but  this  water  must  have  been 
ill  combination,  like  a  water  of  crystallization.    Certain  salts  (crystal- 
lized calcium  chloride,  sodium  chloride,  &c.)  cause  the  change  to  occur 
rapidly,  but  this  might  be  in  either  case.    A  low  temperature  liinders, 
or,  if  low  enough,  even  prevents,  the  change,  which  would  not  probably 
be  true  if  the  water  was  simply  mechanically  held.    Further,  I  have  seen 

*  Champion  and  PeHet  (Bull.  Soc.  Chem.,  XIX,  494)  found  that  100  grams,  chemically- 
pure  glycerine  yielded  190  grams. of  nitro-glycerine,  and  remark  that  careful  attention 
to  strength  of  acid,  the  temperatnre,  and  afi  other  details  is  necessary  to  insure  constant 
results,  which  is  indeed  very  trne. 
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the  opaqae  nitro-glycerine  frozen  distinctly  crystalline.  I  have  als 
often  noticed  that  at  different  times  nitroglycerine  which  has  been  cleared 
will  be  by  tarns  clear  and  tnrbid  without  cause  other  than  atmospheric 
influences.  This  would  take  place  in  nitro-glycerine  covered  with  water 
and  in  that  which  was  free  from  water.  An  examination  into  this  subject 
has  been  projected,  but  there  has  been  no  opportunity  for  carrying  it  on 
When  perfectly  pure,  cleared  nitro  glycerine  is  colorless,  but  generally 
it  has  a  slight  amber  or  pale-yellow  tint.  It  dissolves  quite  freely  in 
absolute  alcohol,  and  in  less  proportion  in  weaker  alcohol.  From  the 
alcoholic  solution  water  precipitates  it  colorless. 

FRBEzma. 

A  large  number  of  observations  have  been  made  on  the  freezing  of 
nitroglycerine  in  various  conditions,  but  they  cannot  be  detailed  here. 
Frozen  nitroglycerine  is  incapable  of  being  exploded,  as  is  well  known, 
yet  there  are  cases  on  record  where  it  is  said  to  have  been  exploded  by 
blows  when  solidly  frozen.  This  is  but  one  of  the  instances  of  very  dif- 
ferent properties  assigned  to  this  body  by  different  persons. 

COMPOSITJON. 

It  is  very  evident  from  these  varying  statements  that  the  same  mate- 
rial is  not  referred  to  in  all  cases,  and  it  becomes  a  question  of  great 
importance  to  determine  if  the  nitro- glycerine  used  as  an  explosive  is  a 
body  of  uniform  composition,  a  mixture  of  severaLsubstances,  or  whether 
it  is  liable  to  be  contaminated  with  impurities  which  affect  its  proper- 
ties.   The  equation  O3  He  O3  +  3HNO3  =  C3  H5  N3  O9  -f  SH,  O  is  written 
on  the  view  that  nitroglycerine  is  trinitrin,  O3  H5  (N02)3  O3,  but,  as  has 
been  shown  by  L.  Henry,  there  are  probably  two  other  such  substitution 
products  of  glycerine  or  nitrius,  C3  He  (N08)2  O3  and  O3  H7  (NOj)  O3.    The 
two  lower  nitrins  would,  of  course,  be  less  powerfully  explosive  than 
the  trinitrin,  and  would  differ  from  it  in  other  ways.    If  these  are  formed 
in  the  nitroglycerine  reaction,  it  would  probably  be  when  weak  nitric 
acid  is  used,  since,  in  similar  cases,  the  degree  of  substitution  is  usually 
dependent  upon  the  strength  of  the  acid  employed.    It  is  also  very  prob- 
able, as  in  many  analogous  cases,  these  lower  products  are  less  stable 
than  the  higher.    It  would  be  a  work  of  the  highest  importance  and  inter- 
est to  study  the  nitroglycerine  reaction,  and  to  ascertain  if  one  or  more 
nitrins  are  formed  in  it^  and  the  conditions  of  their  formation.    Some 
time  since  (1874^'75)  I  began  experiment  in  this  direction,  but  owing  to 
pressure  of  other  work  have  been  unable  to  continue  it  as  rapidly  as  I 
could  wish.    Recently,  however,  I  have  been  able  to  return  to  it,  and 
hope  in  the  coming  year  to  carry  it  on  more  steadily  and  to  a  conclusion. 
The  part  I  am  now  engaged  upon  is  the  action  of  sulphureted  hydrogen 
and  alkaline  sulphides  on  nitroglycerine,  hoping  to  be  able  to  use  snch 
a  reaction  analytically  on  various  nitroglycerines. 

Decomposition  readily  takes  place  when  an  alcoholic  solution  of  an 
alkaline  sulphide  or  sulpbyorate  is  added  to  an  alcoholic  solution  of  ni- 
tro-glyceriiie.  It  might  be  expected  that  the  action  of  the  alkaline  sal- 
phides  would  reproduce  glycerine  with  the  formation  of  an  alkaline 
nitrate,  and  this  seems  to  occur  under  certain  conditions,  although  the 
decomposition  is  evidently  not  as  simple  as  by  this  hypothesis. 

The  action  of  sulphureted  hydrogen  seems  to  be  very  different.  From 
an  alcoholic  solution  of  nitro-glycerine  which  has  been  acted  upon  by 
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ilphnreted  hydrogen,  after  some  time,  long  white  needles  separate  oat. 
!hi8  body  is  under  examination. 

It  is  of  interest  to  call  attention  to  the  possibility  of  making  use  of 
he  crystallization  of  nitro-glycerine  as  a  means  of  purifying  it  or  sep- 
iratiDg  it  from  other  bodies.  If  nitroglycerine  be  kept  at  a  tempera- 
;are  near  its  freezing-point  it  begins  to  separate  out  in  crystalline  form, 
md  with  a  little  care  well-defined  crystals  of  good  size  may  be  obtained. 
Frozen  nitroglycerine  is  a  crystalline  mass,  and  by  partially  thawing 
iJRtinct  crystals  may  be  separated.  There  are  also  differences  in  the 
readiness  with  which  crystallization  on  cooling  takes  place. 

HANDLING  AND  USE  OP  NITRO-GLYCERINE. 

In  handling  nitro-glycerine  the  chief  difficulty  experienced  is  the  in- 
onvenience  of  its  liquid  form  ;  but  with  proper  facilities  this  may  be 
edaced  to  a  minimum.  When  it  gets  accidentally  spilled  it  may  be 
lecomposed  and  rendered  harmless  by  the  use  of  a  solution  of  an  alka- 
ine  sulphide.  I  have  found  such  a  solution  to  be  very  serviceable, 
t  may  be  readily  made  by  dissolving  flowers  of  sulphur  in  solution  of 
M)diam  carbonate.  In  this  laboratory  it  is  called  ^^  sulphur  solution." 
^hen  nitro-glycerine  has  been  spilled,  after  wiping  it  up  as  completely 
its  possible,  the  remainder  may  be  gotten  rid  of  by  allowing  this  solu- 
tion to  remain  upon  the  spot  for  a  considerable  time.  Glass  and  porce- 
lain vessels  may  be  cleaned  with  it  from  adhering  nitro-glycerine. 

There  does  not  seem  to  be  much  danger  connected  with  the  ordinary 
bandliDg  of  nitro-glycerine,  that  is,  in  washing,  storing,  and  working  it 
Qp iato  preparations  for  use.  Pure  nitroglycerine  is  not  sensitive  to 
any  treatment  it  can  receive  in  ordinary  careful  handling,  but  when 
impure  it  may  become  extremely  sensitive  even  to  slight  actions. 

While  at  the  station  nitroglycerine  has  not  been  extensively  made, 
yet  sufficient  has  been  done  to  show  what  is  possible,  and  there  has  not 
been  any  accident  or  trouble  with  it.  During  the  part  of  the  year  when 
snch  work  is  performed,  it  often  happens  that  nitro-glycerine-making 
is  carried  on  quite  steadily  for  some  time,  and  as  we  send  none  away 
we  frequently  keep  liquid  nitro  glycerine  and  nitroglycerine  prepara- 
tions iu  store  for  a  long  time. 

What  work  of  the  kind  is  done  is  on  a  manufacturing  scale,  and 
^th  a  slight  increase  of  plant  and  steady  use  of  it,  large  quantities  of 
tbe  explosive  might  be  turned  out  At  various  times  in  seven  months 
of  1875,  1,600  pounds  of  nitro-glycerine  were  made  at  the  station,  and 
from  100  to  600  pounds  were  usually  on  hand  in  the  liquid  state ;  while 
)f  dynamite  and  other  preparations  we  had  about  1,000  pounds  in 
iiagazine. 

In  addition,  experimental  work  with  nitro-glycerine  in  some  form 
'^  been  constantly  going  on ;  and  freedom  from  accident  or  annoyance 
3  doe,  1  think,  mainly  to  the  pains  taken  to  make  a  pure  article. 

For  use  for  torpedo  purposes,  liquid  nitro-glycerine  is  inapplicable, 
Ubongh  we  have  used  a  good  deal  of  it  in  certain  kinds  of  experiment- 
Qg.  The  solid  nitroglycerine  mixtures  are  the  practical  forms  in  which 
tis  employed.  But  in  all  these,  nitro-glycerine  is  the  basis  and  the  real 
»gcnt  whose  power  is  employed,  and  first  of  all  comes  the  consideration 
bat  the  nitroglycerine  should  be  good,  otherwise  a  safe  and  satisfac* 
Dry  mixture  cannot  be  made  from  it.  There  are  many  forms  of  the 
itro-glycerine  mixtures,  but  for  general  purposes  the  simplest  is  the 
est. 
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DYNAMITE. 

Djiiamite  presents  the  most  advantages.  Mach  experimenting  has 
been  carried  on  at  the  station  upon  different  dynamites  made  from 
various  absorbents,  with  very  satisfactory  results.  The  requisite  prepa- 
rations have  been  ma<le  for  the  use  of  such  an  agent  for  torpedo  pur- 
poses, when  required. 

The  dynamite  made  here  seems  to  be  well  fitted  for  use  as  an  explosive 
agent  in  torpedoes.  It  contains  75  per  cent,  of  nitro-glycerine,  and  yet  is 
quite  dry  and  readily  handled,  while  it  has  shown  no  tendency  to  drop 
its  nitro-glycerine  at  any  temperature  to  which  it  has  beea  exposed 
here.  We  still  lack  experience  of  it  under  more  trying  circumstances 
and  with  longer  exposure.  Measures  should  be  taken  for  gaining  this 
desired  knowledge. 

The  direct  action  of  water  upon  this  dynamite  depends  upon  the 
amount  of  water  present.  It  can  take  up  much  water  and  lose  little  or 
none  of  its  nitroglycerine ;  but  if  it  be  acted  upon  by  an  excess  of 
water,  part  of  the  nitroglycerine  separates.  But  with  a  dynamite  less 
rich  in  nitro  glycerine,  this  effect  diminishes,  until  a  60  per  cent,  dyna- 
mite is  hardly  affected  at  all. 

There  has  been  much  experiment  at  the  station  with  nitro  glycerine 
and  dynamite  upon  the  methods  of  using  them.  Many  different  kinds 
of  fuses  have  been  tried.  Liquid  nitro  glycerine  can  generally  be  ex- 
ploded by  fuses  charged  with  gunpowder,  but  not  with  certainty,  and 
with  diminished  violence.  Such  fuses  should  have  strong  copper  or 
brass  cases,  and  not  be  too  heavily  charged.  The  present  service- 
igniter  is  much  more  sure  to  tire  nitroglycerine  than  the  older  wooden 
case  igniter.  Of  course,  a  detonating  fuse  charged  with  fulminate  is 
the  only  one  which  ou^ht  to  be  used  to  fire  nitroglycerine.  There  is 
no  certainty  that  one  charged  with  gunpowder  will  accomplish  explo- 
sion, but,  if  used,  it  should  be  one  which  will  give  as  sharp  a  blow  or 
shock  as  possible. 

Dynamite  is  fired  by  gunpowder  fuses  with  no  more  certainty  than 
nitroglycerine,  and  with  feebler  effect  than  by  detonating  fuses.  As 
in  the  other  case,  the  powder  fuse  or  igniter  must  have  a  strong  metal- 
lic case.  The  best  results  were  obtained  with  15  to  20  grains  of  rifle- 
powder,  but  the  best  are  unsatisfactory.  In  these  experiments,  manj 
singular  effects  have  been  obtained ;  but,  as  the  work  is  still  ia  prog- 
ress, they  cannot  be  properly  discussed  now. 

It  has  been  already  remarked  that  frozen  nitro-glycerine  cannot  be 
exploded.  Nitro- glycerine,  being  a  liquid,  freezes  to  a  solid  mass,  and 
if  detonating  fuses  are  placed  in  the  liquid  before  freezing  takes  place 
they  may  be  afterwards  fired  and  the  frozen  uitroglyzerine  broken  np 
and  scattered  without  explosion. 

With  dynamite  the  conditions  are  considerably  different  Properlj 
made  it  is  quite  dry  and  loose  in  its  ordinary  condition,  and  when  it 
freezes  it  remains  loose  and  pulverulent.  In  this  state  it  may  be  nearly 
always  exploded.  If  especial  pains  are  taken  to  get  it  into  a  very  Ad^i 
loose  powder,  it  is  almost  sure  to  explode,  but  as  it  approaches  more 
nearly  a  dense,  solid  mass,  it  is  less  certain  that  explosion  will  occur. 

In  a  large  number  of  experiments  which  I  have  made  I  have  foood 
this  to  be  the  case.  Sometimes,  even,  it  seemed  that  the  looser  portion 
of  the  charge  has  been  fired  while  the  more  solid  escaped  explosion.  I^ 
the  dynamite  is  soft  and  damp,  so  that  it  will  pack  closely,  or  if  dri^^ 
hard  in  the  case  before  freezing,  the  explosion  becomes  still  more  uncer- 
tain. 
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Differences  may  be  noticed  in  readiness  of  firing  in  the  frozen  state  in 
different  lots  of  dynamite  of  the  same  strength  of  nitroglycerine.  Prob- 
ably these  are  due  to  differences  dependent  upon  variations  in  the  ab- 
sorbent. In  these  experiments  detonating  fuses  were  used.  In  all  cases 
of  firing  frozen  dynamite  it  is  noticeable  that  the  violence  of  the  explo- 
sion is  much  less  than  that  of  the  unfrozen,  and  it  is  generally  accom- 
panied by  flame  and  smoke,  indicating  a  slow  or  imperfect  combustion. 
Further  experiment  in  this  direction,  with  different  modes  of  explosion, 
is  of  importance,  and  is  to  be  carried  on  at  the  earliest  opportunity. 

Comparative  experiments  on  the  force  of  explosive  agents  are  of  a  very 
interesting  nature.  There  is  a  great  want  of  some  good  method  of  com- 
paring these  bodies,  especially  those  which  are  usually  called  detonating. 
A  series  of  experiments  with  different  explosives  was  projected  and  be- 
gun, but  from  want  of  time  and  means  it  has  not  been  extended  far 
enough  to  arrive  at  any  definite  conclusions.  It  is  strongly  desired  that 
these  experiments  may  be  continued,  for  the  methods  promise  to  yield 
good  results. 

In  the  summer  of  1874  some  experiments  with  large  charges  of  nitro- 
glycerine in  varying  depths  of  water  were  made,  and  it  was  intended  to 
continue  them  and  extend  them  to  other  explosive  agents,  using  the 
nitroglycerine  experiments  as  a  means  of  comparison.  Unfortunately 
there  has  been  no  opportunity  to  do  this,  but  the  plan  is  worthy  of  a 
full  trial,  for  useful  practical  results  will  be  derived  from  it.  Not  enough 
eiperiments  have  been  tried  to  permit  drawing  any  positive  deductions, 
but  those  that  were  made  seemed  to  point  to  curious  and  valuable  con- 
clusions. 

GUN-COTTON. 

The  compressed  gun-cotton  made  by  AbePs  process  is  the  only  form 
of  this  agent  of  value  for  torpedo  purposes.  A  quantity  of  this  gun- 
cotton,  made  in  England,  is  at  the  station,  which  was  obtained  for  ex- 
perimental purposes,  but  as  yet  little  has  been  done  with  it.  It  is 
intended  to  be  compared  with  dynamite.  This  explosive  has  not  been 
DQade  in  this  country,  although  it  seems  to  present  many  advantages  for 
blasting  and  for  military  purposes. 

At  the  station  small  amounts  of  long-stapled  gun-cotton  are  made  for 
certain  special  uses ;  the  1.5  nitric  acid  required  is  distilled  and  a  prod- 
uct made  with  not  over  5  per  cent,  soluble  in  ether  and  alcohol. 

FULMINATING  MERCURY. 

The  fulminating  mercury  required  at  the  station  is  made  in  the  chem- 
ical laboratory.  At  one  time  a  good  deal  was  used,  as  the  service- 
igniters  were  charged  with  a  mixture  of  mealed  powder  and  fulminating 
mercury ;  but  there  were  many  objections  to  this  method,  with  no  com- 
pensating advantages,  and  it  was  afterward  given  up,  and  now  fulmi- 
nating mercury  is  only  used  in  detonating  fuses,  (for  nitroglycerine, 
dynamite,  and  gun-cotton.)  Trials  were  made  of  different  modes  of 
preparing  this  body.    Four  were  compared  : . 

1.  Ordnance  Manual,  (1861.) — Ten  oz.  of  mercury  dissolved  in  5  lbs. 
of  nitric  acid,  sp.  gr.  1.4.  Pour  solution  into  6.675  lbs.  of  alcohol,  sp.  gr. 
0.85.    Add  alcohol  if  reddish  fumes  appear. 

2.  Chevalier. — One  part  mercury  dissolved  in  12  parts  nitric  acid,  sp. 
gr.  1.3;  mix  with  11  parts  alcohol  of  85  to  88  per  cent.  Heat  over 
water-bath  to  ebullition.  (Liebig  directs  the  use  of  nearly  the  same 
proportions,  but  with  some  changes  in  mode  of  operating.) 
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3.  GhaudeloD. — One  part  of  mercury  dissolved  in  10  of  nitric  acid,  sp. 
gr.  1.4,  and  8.3  partB  of  alcohol,  sp.  gr.  0.83. 

4.  Howard. — One  part  of  mercury  to  5  of  nitric  acid,  sp.  gr.  1.3,  aod 
10  of  alcohol,  sp.  gr.  0.85. 

The  first  method  has  the  drawback  of  calling  for  unusually  strong 
nitric  acid.  The  amount  of  fulminate  obtained  usually  was  about  equal 
to  the  mercury  used,  or  fell  slightly  below  it,  and  there  was  a  greater 
tendency  to  the  reformation  of  metallic  mercury  than  with  the  second 
method,  which  gave  the  best  results,  and  was  the  most  easily  raanag:ed 
of  the  four.  The  acid  is  the  ordinary,  strong  acid  of  commerce.  The 
product  obtained  was  larger  than  in  the  other  cases,  varying  from  1.1 
to  1.24  parts  of  fulminate  to  1  of  mercury  used,  and  the  tendency  to 
form  metallic  mercury  is  less  and  more  easily  prevented.  The  third 
was  more  troublesome  than  the  first  and  second,  and  in  every  way  less 
satisfactory.  The  product  by  it  averaged  0.92  part  of  fulminate  to  1 
of  mercury.  The  fourth  was  useless,  the  difficulty  being  in  the  insuffi- 
cient quantity  of  acid  taken.  No  fulminate,  or  but  little,  is  obtained, 
unless  more  acid  is  added  during  the  operation,  and  then  the  amount  is 
small. 

In  several  cases  where  this  method  was  used,  instead  of  fulminate 
there  was  a  voluminous  deposit  of  a  white  substance.  This  substance 
is  not  fulminate,  as  it  is  non-explosive  and  contains  nearly  79  per  cent, 
of  mercury.  It  is  unstable;  sometimes  decomposing  in  the  dry  state; 
insoluble  in  water;  blackened  by  sulphuric  acid,  with  slight  explosion; 
dissolved  by  hydrochloric  acid  on  long  heating;  dissolved  by  nitric  acid 
with  the  aid  of  heat  and  with  the  evolution  of  red  fumes;  in  vacuo 
over  lime  it  lost  weight  constantly.  Further  examination  of  this  sub- 
stance had  to  be  postponed  at  the  time  it  was  observed,  but  I  shall 
return  to  it  in  a  short  time.  The  formation  of  this  white  substance  has 
also  been  noticed  in  the  use  of  the  other  methods,  but  rarely,  and  when 
the  solution  had  not  been  sufficiently  heated.  Itt;ould  usually  be  over- 
come and  fulminate  formed  by  adding  more  alcohol  stud  heating  to 
active  ebullition. 

I  attempted  to  simplify  the  operation  of  making  fulminate  by  pre- 
paring a  large  quantity  of  the  mercury  solution  beforehand,  so  that 
when  it  was  to  be  done,  it  would  be  only  necessary  to  add  a  measured 
quantity  of  the  solution  to  the  proportionate  volume  of  alcohol,  and 
thus  save  the  trouble  and  delay  of  weighing  out  and  dissolving  the 
mercury  each  time.  I  found,  however,  that  this  does  not  work  well. 
The  mercury  solution  which  has  been  kept  for  some  time  is  inferior  to 
the  freshly-made,  giving  a  reduced  yield  of  fulminate  and  a  greater 
tendency  to  the  reproduction  of  mercury.  It  is  best  to  mix  the  mercury 
solution  and  alcohol  cold,  and  then  to  place  the  vessel  in  boiling  water 
and  start  the  action  as  quickly  as  possible,  not  removing  it  until  a  strong 
reaction  has  begun.  Sometimes  there  is  a  delay  in  the  starting  of  the 
action,  and  it  will  often  be  found  at  such  times  that  the  addition  of  a 
little  cold  alcohol  causes  it  to  take  place  at  once. 

Fulminating  mercury,  as  is  stated,  can  be  recrystallized  from  boiling 
water,  but  if  boiled  in  water  for  some  time  it  is  slowly  decomposed  with 
the  production  of  mercury  oxide. 

PICRIC  POA\TDER. 

Certain  of  the  picrates  have  been  proposed  as  ingredients  in  explo- 
sive mixtures.  Potassium  picrate  has  been  so  tried,  but  its  use  has  not 
become  extensive. 
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Ammoninm  picrate  has  been  employed  by  Brug^re  and  by  Abel, 
mixed  with  saltpeter. 

Some  experiments  in  this  direction  have  been  made  at  the  station, 
with  the  object  of  preparing  a  powder  for  torpedoes  and  shells,  which 
should  be  stronger  than  gunpowder,  but  equally  safe  and  with  similar 
properties.  The  ammonium  picrate  used  was  prepared  from  picric  acid 
and  ammonia.  It  is  a  salt  readily  made,  and  which  crystallizes  well, 
dries  easily,  and  has  no  deliquescent  property. 

Although  inflammable,  ammonium  picrate  is  almost  devoid  of  explo- 
sive properties,  and  must  be  mixed  with  some  oxidizing  agent  in  order 
to  obtain  the  extremely  rapid  combustion  necessary  for  explosion.  Salt- 
peter is,  of  course,  the  best  suited  for  the  purpose.  The  ammonium 
picrate  and  the  saltpeter  are  soft,  easily  pulverized  substances,  and  a 
mixture  of  the  two  salts  has  no  cohesive  property,  so  that  it  cannot  be 
worked  like  gunpowder,  unless  some  substance  is  added  which  will  give 
the  desired  cohesive  power.    In  our  experiments  charcoal  was  used.* 

The  mixture  was  composed  of  ammonium  piorate  42.18  per  cent.,  salt- 
peter 53.97  per  cent.,  and  best  alder  charcoal  3.85  per  cent.  This  was 
moistened  with  water,  worked  under  the  wheels,  granulated,  &c.,  as  in 
the  ordinary  gunpowder  processes.  The  powder  obtained  had  a  yellow- 
ish-green color,  granulated  well,  and  gave  no  difficulty  in  working. 

The  first  trial  was  intended  principally  to  test  the  method  of  operat- 
ing, aud  was  therefore  very  satisfactory.  On  comparing  this  picric 
powder  with  gunpowder  it  was  found  to  have  a  force  of  nearly  1.75  to  1. 
This  was  determined  by  finding  the  charge  of  each  required  to  burst 
cnst-iron  spherical  shells.  The  picric  powder,  however,  seemed  to  burn 
imperfectly,  giving  off  a  heavy,  greenish  yellow  smoke.  This  was  due 
partly  to  the  fact  that  it  was  worked  under  the  wheels  but  a  short  time; 
but  it  is  also  evident  from  an  examination  of  the  proportions  used  that 
the  saltpeter  was  probably  in  insufficient  quantity*.  I  thought  at  the 
time  of  making  that  this  might  be  the  case,  but  for  several  reasons  did 
not  then  alter  the  proportions,  particularly  as  it  was  mainly  desired  to 
find  the  proportionate  amount  of  charcoal  which  would  be  required  in  it. 

it  having  been  shown  that  this  powder  could  be  made  by  ordinary 
gunpowder  processes  and  that  it  was  considerably  more  powerful  than 
gunpowder,  it  was  proposed  to  continue  the  experiment  by  improving 
t^e  proportions  by  adding  more  saltpeter,  with  the  expectation  of  in- 
creasing the  relative  force  of  the  powder,  and  for  further  trials  a  quan- 
tity of  tbe  ammonium  picrate  has  been  prepared  in  the  station  labora- 
tory, but  it  has  not  yet  been  worked  up  into  picric  powder. 

The  picric  powder  which  has  been  made  is  not  more  sensitive  to  blows, 
friction,  or  other  treatment  than  ordinary  gunpowder.  It  is  perhaps 
^mewhat  softer.  I  have  made  its  hygroscopic  properties  a  subject  of 
experiment,  and  have  found  that  under  ordinary  conditions  of  exposure, 
lis  oi)en  in  the  air  of  a  store-room,  it  absorbs  much  less  water  than  guu- 
wwder  under  the  same  circumstances.  (Brug^re  arrives  at  the  same 
onclnsion.  Abel  states  that  picric  powder  is  not  more  hygroscopic 
ban  gunpowder.) 

I  also  placed  samples  of  picric  powder  and  gunpowder  in  a  very  damp 
lace,  although  the  powders  were  protected  from  direct  contact  with 
ater.  Under  these  conditions  the  picric  powder  absorbed  more  water 
lan  the  other,  though  both  became  wet  and  pasty;  but  this  difference 
as  really  due  to  the  fact  that  the  two  powders  were  from  different 

*  Brug^re  speaks  of  charcoal  as  an  ingredieut  in  war-powder  contaiuiug  amuioDinm 
crate ;  bat  Abel  does  uot  state  how  he  prepared  his  picric  powder  so  that  it  could  be 
aDulated. 
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makers  and  had  different  kinds  of  charcoal ;  for  on  comparing  ammo- 
niam  picrate  with  the  same  gunpowder  in  the  same  place  the  former 
absorlMsd  but  ^  of  1  per  cent,  of  moisture,  while  the  latter  took  up  more 
than  10  per  cent. ;  so  that  ammonium  picrate  does  not  confer  upon  the 
mixture  any  deliquescent  tendency. 

This  is  of  importance,  since  it  is  feared  that  by  the  action  of  moistnre 
attracted,  double  decomposition  would  be  caused  with  the  production  of 
potassium  picrate  and  ammonium  nitrate.  This  fear  would  seem  to  be 
groundless,  since  in  the  manufacture  the  powder  has  been  well  damp- 
ened without  producing  any  such  change*  Further,  if  there  was  aov 
tendency  of  this  kind,  it  would  go  on  very  rapidly,  since  the  ammoDiom 
nitrate  is  highly  deliquescent,  whereas  this  powder  is  not  strongly  hy- 
groscopic. 

Whether  this  powder  will  bear  keeping  and  handling  as  well  as  gun- 
powder can  only  be  shown  by  longer  trial  of  it. 

A  large  number  of  experiments  have  been  made  with  this  picric  pow- 
der as  a  charge  for  fuses  and  igniters,  and  with  good  results,  excepting 
that  the  imperfect  burning  already  spoken  of  is  marked.  It  is  possible 
that  for  such  use  this  powder  may  l>e  well  suited.  The  experiments  with 
this  material  are  to  be  continued  at  the  first  opportunity. 

MISCELLANEOUS  EXPLOSIVE  WORK. 

Much  attention  and  labor  have  been  devoted  to  the  subject  of  fase 
and  priming  compositions,  particularly  at  the  time  when  frictional  ma- 
chines, magneto-electric  machines  of  high  tension,  and  mecbaDica^ 
arrangements  were  used  as  means  of  explodii^  torpedoes,  and  several 
compositions  were  prepared  which  were  found  to  work  well ;  but  since 
the  use  of  machines  of  low  tension  and  galvanic  batteries  has  becooie 
extensive  they  havS  been  largely  displaced  and  are  rarely  made. 

Many  other  kinds  of  explosive  and  tiring-bolt  compositions  have  been 
experimented  upon  with  varying  results. 

Experiments  with  igniters  and  fuses  of  various  forms  and  for  various  , 
purposes  have  been  numerous.  j 

In  relation  to  modes  of  producing  detonation  there  is  opportunity  for  i 
much  experiment,  and  from  it  valuable  practical  results  may  be  expected.  J 
Abel  has  shown  that  gunpowder  may  be  more  violently  exploded  by  ^  J 
detonating  fuse  than  by  an  ordinary  ignition.  Boux  and  Sarrau  bare 
used  a  violent  explosive  as  the  fuse-charge. 

I  have  fired  gunpowder  with  great  violence,  using  small  amounts  (i 
to  ^  ounce)  of  dynamite  as  the  means  of  explosion.  It  is  important  to 
ascertain  if  with  fuses  of  this  sort  it  is  possible  to  obtain  much  better 
effects  froiA  gunpowder  in  torpedoes  than  when  it  is  fired  in  the  usaal 
way. 

LIQUID  GAltBONIO  ACID. 

The  subject  of  making  liquid  carbon  dioxide  on  the  large  scale  for 
use  as  a  motor  for  locomotive  torpedoes,  has  received  considerabk 
attention. 

Trial  has  been  made  of  an  apparatus  for  this  object,  invented  by  the 
writer  in  1873,  which  has  proved  very  successful. 

This  apparatus  is  a  combination  of  a  generator  in  which  the  carbonic 
acid  gas  is  evolved  from  marble-dust  and  sulphuric  acid  with  a  com* 
pressing-pump  driven  by  steam,  which  receives  the  gas  from  the  geo- 
erator  at  a  high  pressure  and  compresses  it  up  to  the  point  of  liquefi«- 
tion.    Two  generators  are  used,  to  be  worked  alternately,  so  that  wbile 
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le  is  delivering  gas  the  other  is  being  cleaned  ont  and  recharged, 
hese  generators  are  of  cast  iron,  of  the  kind  used  for  generating  car- 
onic  acid  gas  for  the  manufacture  of  soda-water.  From  the  generators 
de  gas  passes  to  an  iron  receiver,  which  serves  the  purpose  of  catching 
•nything  which  may  be  accidentally  carried  over  from  the  generators 
jid  also  as  a  reservoir  of  gas.  From  the  receiver  the  gas  passes  through 
i  large  coil  of  lead  pipe  which  is  placed  in  a  tank  where  it  can  be  cooled 
)y  the  waste  ice,  and  from  the  C3il  through  a  felted  pipe  to  the  compres- 
ling  pump.  The  gas  is  taken  into  the  pump  at  a  pressure  averaging  100 
K)QDds  to  the  square  inch,  and  by  it  carried  to  a  pressure  of  from  400  to 
KM)  pounds,  according  to  temperature.  The  compressed  gas  passes 
brough  a  pipe  to  a  receiver,  which  is  surrounded  with  a  mixture  of  ice 
md  salt,  and  in  this  receiver  the  liquefaction  takes  place.* 

The  prominent  feature  of  this  apparatus  is  the  delivery  of  the  gas  to 
he  compressing  pump  at  a  high  generating  pressure.  In  this  way  great 
advantage  is  gained.  The  work  of  compression  and  consequently  the 
neat  evolved  by  compression  are  very  much  less  than  if  the  gas  were 
taken  at  the  ordinary  pressure,  and  it  becomes  possible  to  liquefy  large 
i|QaQtities  of  gas  in  a  short  time.  As  the  pressure  of  generation  is  not 
excessive  the  gas  can  be  prepared  in  large  generators. 

The  liquid  gas, can  be  made  at  a  moderate  cost  in  this  way,  since  the 
cheapest  materials  may  be  used  and  the  operation  rapidly  performed. 

For  reasons  which  will  be  stated  beyond,  for  a  long  time  it  was  not 
possible  to  make  use  of  this  apparatus,  but  there  has  been  made  with 
it  more  than  5,000  pounds  of  the  liquid.  The  rate  at  which  it  can  be 
run  is  about  60  pounds  per  hour,  including  all  work,  (getting  steam,  ma- 
terial, &c.,)  but  when  in  steady  use  it  reaches  80  pounds  \)ev  hour.  I 
have  made  466  pounds  in  5  hours  and  5  minutes  actual  operation  and  8 
hours  total  working  time,  which  includes  everything  incident  to  starting 
and  stopping  work,  and  at  another  time  706  pounds  in  8  hours  and  20 
loinates  actual  running  and  11  hours  full  working  time.  It  has  in  prac- 
tice done  much  better  than  1  had  expected. 

Experience  with  this  apparatus  has  not  shown  any  important  altera- 
tion necessary.  Some  little  additions  in  the  way  of  meansf  or  handling 
the  materials  used  in  it  would  facilitate  work  with  it.  It  seems  to  be 
all  that  can  be  desired  for  an  apparatus  to  be  permanently  located  in  a 
place  where  the  coal,  ice,  and  other  materials  (acid,  marble-dust,  and 
Water)  can  be  easily  obtained  as  at  this  station.  This  apparatus  is 
larger  than  is  perhaps  actually  necessary,  and  might  be  made  considera- 
bly smaller  and  lighter,  and  yet  have  capacity  enough  for  any  probable 
requirements. 

If  it  was  desired  to  have  an  apparatus  which  could  be  readily  trans- 
M)rted,  it  would  probably  be  necessary  to  have  recourse^o  a  simpler 
urangement,  based  upon  Tbilorier's  method  of  liquefaction  by  the  pres- 
lore  of  generation,  although  from  the  much  greater  difficulty  and  cost 
»f  working  with  it  Thilorier's  plan  is  not  nearly  as  good  as  the  one 
^hich  has  been  considered.  Mr.  Lay  uses  an  apparatus  on  the  Thilorier 
iriociplei  but  there  are  many  objections  to  the  manner  of  its  coustruc- 
ion.    A  better  one  could  be  built  if  it  was  required. 

In  making  liquid  carbonic  acid  with  the  apparatus  used  at  the  station, 
r  one  on  Thilorier's  plan,  (such  as  Lay's,)  laige  quantities  of  Ice  are 
eeded.  This  is  a  serious  draw  back  to  the  application  of  liquid  carbonic 
cid  to  torpedo  purposes,  as  it  will  often  be  very  difficult,  if  not  impos- 
Ible,  to  get  ice  at  the  stations  where  the  apparatus  might  be  wanted  for 

*  A  faU  description  of  tbis.apparatns,  with  drawings,  is  given  in  the  bureau  publica- 
on,  '^  Liquid  Carbonic  Acid,"  by  W.  N.  Hill. 
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such  use.  I  l>elieve,  however,  that  my  method  may  be  modified  so  as  to 
avoid  the  use  of  ice  altogether,  aud  I  have  desigued  an  apparatus  for 
accomplishing  this  result,  fsee  "Liquid  carbonic  acid,''  page  22.)  The 
arrangement  is  simple  and  promises  to  be  successful.  If  it  is,  the 
whole  apparatus  may  be  mounted  on  board  ship  and  operated  there  at 
any  time.  Such  a  vessel  would  have  to  carry  for  this  use  marble-dast 
and  sulphuric  acid  only.  There  would  be  little  difficulty  in  doing  thia 
on  a  specially  fitted  vessel,  and  locomotive  torpedoes  would  hardly  be 
handled  from  any  other. 

For  a  motive  power  for  locomotive  torpedoes,  liquid  carbonic  acid 
has  many  advantages  over  compressed  air  or  ammonia,  and  if  it  can 
be  made  as  readily  as  claimed  above,  I  think  it  will  be  preferred  to 
either  in  certain  forms  of  those  weapons;  although  for  others  different 
means  of  propulsion  will  doubtless  be  better  fitted. 

Another  branch  of  the  same  subject  has  also  been  quite  thoroughly 
worked  out.  The  tension  of  liquid  carbonic  acid  at  the  temperature  at 
which  it  is  kept  and  used  is  very  great,  (73.8  atmospheres,  or  1,107 
pounds  at  86°  Fahrenheit,  according  to  Begnault,;  and  very  strong 
vessels  are  required  for  preserving  it.  When  the  new  apparatus  pre- 
viously spoken  of  was  finished,  it  was  at  once  put  in  use,  and  the 
receivers  for  containing  the  liquid  belonging  to  the  Lay  tori^edo  at  the 
station  were  filled.  Shortly  after  the  completion  of  this  work  one  of  the 
receivers  or  flasks  burst  explosively.  Fortunately  no  one  was  iiijored, 
and  no  very  serious  damage  was  done;  but  ttie  occurrence  led  to 
the  condemnation  of  the  fl^ks  as  too  weak  and  of  undesirable  con- 
struction. 

It  was  necessary  to  obtain  stronger  vessels.  After  careful  examina- 
tion it  was  decided  to  try  a  method  of  making  flasks  by  building  them 
up  from  pieces  of  sheet  steel,  and  six  of  these  flasks  have  been  con- 
structed for  the  station  by  John  Matthews,  of  New  York,  the  inventor 
of  the  method,  the  supervision  of  the  work  on  the  part  of  the  station 
being  in  my  charge.  Of  course  this  required  considerable  time,  during 
which  no  use  could  be  made  of  the  apparatus. 

The  method  consists,  essentially,  in  forming  a  cylindrical  vessel  with 
rounded  ends  from  sheets  of  thin  steel,  solidly  fastened  by  means  of 
pure  tin.  The  cylindrical  part  is  made  from  cylindrical  shells  rolled  np 
from  the  sheets  fitted  together  in  numbers  sufficient  to  give  the  desired 
thickness  of  walls,  and  finally  turned  into  a  single  piece  by  the  tin. 
The  heads  are  formed  from  oupshaped  pieces  of  steel  struck  up  from  the 
sheet,  which  are  put  together  with  tin  also,  and  the  finished  heads  are 
placed  over  the  ends  of  the  cylinders,  and  fastened  on  with  tin.  (The 
full  details  i)f  this  new  and  interesting  method  of  building  up  vessels 
capable  of  vnthstanding  enormous  pressures  are  given  in  the  bureau  pnb- 
lication  ^'  Liquid  carbonic  acid,"  already  referred  to.)  In  this  way  may 
be  built  up  a  receiver  of  any  desired  thickness  and  strength.  In  the 
course  of  tiial  of  the  method  these  receivers  have  been  exposed  to  very 
severe  strains,  which  they  have  borne  perfectly.  One  of  those  made  was 
tested  to  destruction,  giving  way  under  a  hydraulic  pressure  of  3,136 
pounds  to  the  square  inch.  It  had  but  four  layers  of  steel  of  .045-ineh 
thickness,  and  was  13  inches  in  diameter. 

Evidently,  from  the  manner  of  its  construction,  such  a  vessel  is  not 
likely  to  burst  explosively,  but  if  strained  beyond  its  endurance  will 
gradually  yield ;  the  sheets  separating  and  allowing  the  pressure  to 
escape.  Indeed,  during  the  working  out  of  the  methods  of  manufactore, 
it  happened  that  flasks  have  shown  that  they  were  not  perfectly  pnt 
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^ether,  and  under  trial  the  weakness  showed  it§elf  in  this  way.  It  is 
sy  to  test  thoroughly  their  strength  before  use. 
Of  course  it  has  required  much  thought  and  experiment  to  work  out 
i  entirely  new  process  like  this,  but  it  has  now  been  quite  satisfac- 
rily  accomplished,  and  it  may  be  safely  stated  that  by  this  method 
ceivers  to  sustain  great  strains  may  be  surely  made.  Some  minor 
lints  of  the  manufacture  yet  remain  to  be  decided  by  longer  trial  of 
e  vessels  already  made  and  by  experience  in  making  others. 
From  the  possession  of  the  apparatus  above  described,  the  station  has 
cilities  for  making  very  easily  large  quantities  of  liquid  carbonic  acid, 
lis  is  an  unusual  opportunity  for  scientific  experiment  of  a  very  im-* 
rtant  and  deeply  interesting  character.  On  the  liquid  itself  there  is 
eride  field  for  experiment.  In  one  direction  I  have  already  submitted 
plan  which  deserves  attention.  This  involves  an  extensive  series  ot 
iservations  of  the  tension  of  its  vapor  at  diiferent  temperaturea,  and 
\  behavior  under  varied  conditions.  This  subject  will  repay  study, 
pecially  with  the  means  of  operating  on  a  large  scale  which  we  have, 
ther  valuable  investigations  with  its  aid  may  be  made.  Professor 
enry  has  suggested  one  on  the  magnetism  of  metals  at  low  tempera- 
ires.  I  would  make  special  mention  of  these  matters,  as  subjects  which 
loald  be  experimented  upon  here.  Also  I' would  recommend  that 
rieutific  experimenters,  who  desire  to  study  kindred  topics,  may  be 
llowed  the  use  of  the  apparatus  and  other  means  at  the  station  of  this 
iiid. 

INSTRUCTION. 

The  instruction  of  the  officers  ordered  to  the  station  for  that  purpose 
lakes  up  a  large  part-of  the  duty  to  be  performed.  Eight  classes  have 
►een  here  since  November  1, 1870.  The  course  pursued  has  varied  from 
imeto  time  with  the  varied  requirements  and  means  at  hand.  The 
Qstraction  in  chemistry  given  to  the  last  class  has  consisted  principally 
•1  two  courses  of  weekly  lectures,  of  two  hours  each,  one  on  general 
hemistry  and  the  other  on  explosives. 

In  the  lecture  on  explosives,  the  cbemical  relations  of  and  the  meth- 
xlsof  manufacturing  and  handling  the  dilterent  explosive  bodies  are 
reated  of  with  their  special  adaptation  to  torpedo  and  other  military 
ses.  Both  these  courses  of  lectures  are  illustrated  by  ex[ierimcnts  and 
be  use  of  diagrams  and  drawings  projected  upon  a  screen  with  the  cal- 
inm  light. 

The  officers  attendiug  are  expected  to  take  notes,  and  each  week  a 
Bries  of  questions  based  upon  the  lectures  are  given  to  them,  which  are 
)be  answered  by  each  one  in  a  book  specially  intended  for  this  use, 
hich  is  examined  and  corrected  bv  the  instructor. 
The  following  examples  of  questions  given  out  at  different  times  will 
low  the  method  followed  : 

Week  ending  July  14,  1876. 
Chemistry: 

1.  Ammonia  and  ammonium  salts. 

2.  Fluorine  and  hydrofluoric  acid. 

3.  Chlorine ;  preparations,  properties,  and  uses. 

Explosives : 

1.  Gunpowder;  breaking  down  and  pressing;  granulation,  glazing, 
finishing;  drying. 

2.  Tests  of  gunpowder ;  value  of  eprouvette  testing. 

3.  General  composition  of  gunpowder. 

4.  Products  of  explosion  of  gunpowder. 
12  N 


d.  (Jiiionde,  Dromme,  and  iodide  or  nitrogen. 

G,  Esp]oBivea  in  torpedoes. 

In  addition,  the  officers  nnder  instnictioos  are  familiarized  witi 
making  of  nitroglycerine,  dynamite,  fnlmioating  mercury,  and  < 
explcBives,  and  tbe  modes  of  Dsing  them  by  experiment  aud  pn 
with  tbem. 

MISCELLANEOUS  WOEK. 

Besides  tbe  rarietieB  of  work  which  hare  been  oDtlined  in  tbe 
going  pages,  mach  other  work  has  to  be  done  in  the  laboratory 
station  like  this.  In  the  laboratory  are  prepared  battery-solntion 
agents,  and  other  chemicals,  fnse-compoaitions,  &c.,  as  tbey  are  nqi 
firing-l)olts,  &c.  Analytical  work  of  various  kinds  has  been  perfoi 
sncli  as  iinalysis  of  signal-fuse  and  tiriiig-bolt  comiHisttions,  clays, 
ral  waters,  mixed  acids,  wrought  irons,  aud  testing  wbit«-lend,  gi 
ine,  and  other  articles  nsed  at  the  station.  Full  records  are  kept  i 
the  work  and  experiments  which  hare  been  performed,  sothatrefe; 
to  any  part  can  be  easily  obtained. 

To  ft  very  large  extent,  the  work  which  bas  been  performed  t 
present  time  has  been  preparatory.  Everything  had  to  be  done 
tbe  beginning;  laboratories  built  and  supplied  with  needed  nppa 
and  facilities,  and  to  do  this  bas  required  mnch  labor  and  pati 
Much  routine  work  bas  always  bad  to  be  done.  Consequently,  ei 
mental  work  has  been  greatly  hampered  and  hindered.  It  may  be 
however,  that  the  preparations  for  useful  work  are  now  better  than 
ever  bave  been,  and  very  much  is  plabned  and  now  going  on. 
Very  respectfully, 

WALTER  N.  HILL, 
Ckem 

Capt.  K.  B.  Breese,  U.  S.  N., 

Jn  charge  of  Torpedo  Station. 
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1  ^'B,"  is  herewith  appended,  and  an  extract  from  the  parchaae 
3t  between  Mr.  Lay  and  the  Navy  Department,  a  copy  of  which, 
1  ^^O,^  is  hereunto  appended ;  and  we  have  the  honor  to  make  the 
ng  report: 

etailed  accoant  of  the  several  trials  that  we  have  witnessed, 
i  *'D,''  is  appended  to  this  report. 

ire  unanimous!}^  of  the  opinion  that  the  Lay  torpedo-boat  is  a 
le  implement  of  warfare,  and  that  in  time  of  war  it  would  be  a 
able  auxiliary  to  the  naval  service.  We  also  recognize  the 
ity  of  officers  being  sufficiently  familiar  with  it  to  prepare  it  for 
)  and  manipulate  it.  We  believe  it  to  be  the  most  valuable 
le  torpedo  of  which  we  have  any  knowledge.  Its  range,  one  and 
(1^)  miles,  and  its  ability  to  be  started,  stopped,  and  steered  with 
i  ease  by  an  operator  stationed  at  any  fixed  point,  seem  to  render 
Ise  in  this  direction  desirable.  Probably  this  torpedo-boat  would 
be  used  at  a  distance  exceeding  one-half  (i)  or  three-fourths  (|) 
lile,  but  we  consider  a  farther  range  than  this  desirable,  in  order 
e  boat  may  be  maneuvered  or  sent  against  a  second  target  if  the 
^ould  be  missed.  We  are  of  the  opinion,  however,  that  this 
D-boat  can  be  improved  iu  point  of  speed  and  in  some  other 

have  also  to  report  that  this  torpedo-boat  did  not  fulfill  that  part 
purchase  contract  whiqh  requires  it  to  run  a  distance  of  one  and 
<i^)  miles  at  the  rate  of  nine  (9)  miles  per  hour.  Upon  reference 
detailed  account  of  the  trials,  it  will  be  seen  that  the  distance  of 
d  a  half  (1^)  miles  was  made  at  the  rate  of  six  and  seventy-eight 
5dths  (G^^)  miles  per  hour.  The  conditions  that  the  boat  should 
le  and  a  half  miles,  and  be  started,  stopped,  and  guided  at  the 
'  an  operator,  were  fully  complied  with. 

have  the  hono  to  be,  sir,  very  respectfully,  your  obedient  servants, 

DANIEL  AMMEN, 

Commodore,  U.  S.  Navy, 
O.  H.  BALDWIJN, 

Captain^  V.  8,  Navy. 
J.  L.  DAVIS, 

Captain,  U,  S.  Navy. 
MONTG.  SICARD, 

Com.mander,  U.  8.  Navy. 
FRED.  EODGERS, 

Commander,  V.  8.  Navy. 
R.  B.  BRADFORD, 
Lieutenant^  U.  8.  Navy. 
.  Geo.  M.  Robeson, 

Secretary  of  the  Navy. 

[Indorsement  by  the  Chief  of  Bareaa  of  Ordnance.] 

chief  of  bureau  cannot  agree  with  this  report,  and  is  of  opinion 

le  Lay  torpedo  is  now  what  the  Gatling  gun  was  in  1861,  a  weapon 

ubilities  but  of  no  practical  utility.    The  board  saw  a  success,  I 

^icant  of  many  failures. 

•resent  defects  are,  too  great  size ;  length  of  time  required  for  its 

ation  ;  if  carbonic  acid  gas  is  used,  the  necessity  of  a  complicated 

itus  and  materials  not  always  to  be  obtained  for  its  generation ; 

eat  want  of  speed. 

is  now  under  contract  to  deliver  a  boat  which  would  make  9 
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Statute  miles;  but  be  bas  not  yet  succeeded  in  going  quite  7.  I  de- 
manded 12  knots  as  tbe  least  speed  likely  to  be  effective  in  warfare,  bi>t 
conceded  this  point  to  tbe  urgency  of  Mr.  Lay.  I  am  quite  sure  that 
with  the  same  torpedo-boat  iu  our  bands  we  can  make  it  go  9  knots; 
but  this  is  a  very  moderate  speed. 

There  is  yet  to  be  devised  for  it  some  safe  and  commodious  method 
of  carrying  it  inboard  and  launching  it  through  a  port,  or  safely  secor 
iug  it  outboard  for  carriage  at  sea. 

I  am,  therefore,  of  the  opinion  that  as  a  practical  implement  of  war- 
fare it  is  valueless  until  greatly  improved. 


A. 

NA^nr  Dkpartmknt, 

Washifigtoiif  April  20, 187(1 

Sir  :  A  board,  of  which  yon  are  hereby  appointed  semor  member,  to  consist  of  yoar- 
self,  Captains  Baldwin  and  DaTis,  Commanders  Sicard  and  Rodgers,  and  Lieiit.  R.  & 
Bradfonl,  will  assemble  at  the  Washington  navy-yard  on  Saturday,  April  22,  at  9^> 
a.  m.,  to  witness  and  report  upon  such  trials  and  tests  of  tbe  Lay  torpedo-boat  now  at 
that  yard  as  will  enable  von  to  form  a  judgment  upon  its  efficiency  as  an  implefnentof 
warfare,  and  its  probable  utility  to  the  naval  service,  and  also  as  to  whether  it  com- 
plies with  the  requirements  of  the  accompanying  extract  from  the  coutract  with  Mr. 
Lay  under  which  it  was  built. 

Lieutenant  Bradford  may  manipulate  the  boat  if  Mr.  Lay  so  desires,  or  any  other 
person  under  his  direction.  You  will  also  have  ^ch  maneuvers  performed  as  may  be 
necessary  to  enable  you  to  form  a  clear  conception  of  its  practical  value. 

Yon  will  therefore  have  careful  notes  taken  of  distances,  time  of  starting  and  stop- 
ping, Hpaces  passed  over,  and  every  circumstance  favorable  or  unfavorable  to  the 
machine. 

Respectfully,  Ac, 

GEO.  M.  ROBESON, 
Secretary  of  the  Natji. 
Commodore  F.  A.  Parker, 

Chi(J^  Signal-Officer ^  Annapolis ^  Md, 

(Commodore  Ammen  afterward  snbstitnted.) 

Washington,  D.  C,  April  20, 187(1 

Sir:  I  have  learned  incidentally  tbe  nature  of  the  orders  issued  from  the  Navy  I^ 
partment  that  are  to  govern  the  trial  of  my  torpedo-boat  at  the  Washington  nayy- 
yard  on  Saturday,  the  22d  instant. 

I  feel  constrained,  in  justice  to  myself  and  to  tbe  expected  performance  of  the  boat,  if 
the  trial  is  to  take  placq  at  the  time  designated,  to  request  that  tbe  order  be  modified 
by  supplementary  instructions  to  tbe  official  board  to  tbe  following  effect: 

1st.  That  the  board  bo  directed  to  allow  me  to  designate  tbe  point  from  which  tbe 
boat  shall  be  launched  and  started. 

2d.  That  the  course  over  which  the  boat  shall  be  run  shall  be  fixed  under  the  direc- 
tion of  myself  and  those  who  assist  me  in  manipulating  its  movements. 

3d.  That  the  official  board  be  instructed,  in  any  report  they  may  make  in  reference 
to  the  distances  made  and  speed  attained  by  the  boat,  to  take  note  of  the  facttbtti 
have  a  formal  standing  proposition  before  tbe  Navy  Department  for  tbe  modification 
or  snbstitution  of  the  engine  now  in  use,  stipulating  that  the  boat  shall,  withsaeb 
modification  or  substitution,  attain  the  speed  named  in  tbe  specifiationsof  my  cooinet 
with  the  Navy  Department. 

These  modifications  of  the  order  which  I  now  request  seem  to  me  to  be  jastaod 
necessary  to  a  fair  trial  of  the  boat  at  the  time  and  place  designated.  I  therefore  re- 
spectfully urge  a  compliance  with  the  request  herein  contained. 

JOHN  L.  UY. 

Hon.  Geo.  M.  Robeson, 

Secretary  of  the  Xavy, 

rindorsement.l 

I  think,  that  to  save  all  difficnlty  and  question  as  to  the  invention,  and  to  learetbj 
inventor  no  cause  of  complaint  in  any  event,  the  first  and  second  of  his  re<juest8  sbo>|« 
be  complied  with,  and  that  he  should  be^r«(  allowed  to  start  from  any  pomt  he  tbioP 
njost  fldvantageons,  and  take  such  course  as  he  may  desire,  and  execute  snch  rao^^ 
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to  show  the  quality  of  bis  boat,  as  he  may  tbink  fit;  and  that  be  sboald  then 

required  to  move  his  boat  alon^  the  course  and  in  the  manner  desired  by  the 

and  the  board  commandant  of  the  Washington  navy-yard  will  take  action  accord- 

GEO.  M.  ROBESON, 

Secretary  of  the  Navy. 
C. 

;  for  the  eonsideration  hereafter  mentioned,  he  will  furnish  to  the  Navy  Depart - 
me  of  his  improved  torpedo-boats  aud  conduct  such  experiment  with  it  at  the 
o-station,  Newport,  R.  I.,  as  maybe  necessary,  upon  the  following  conditions: 
1  be  started,  stopped,  and  guided  in  any  direction  at  the  will  of  the  operator. 
I  be  run  a  distance  of  one  and  a  half  (l|)  miles  in  a  straight  line  at  a  speed  of  nine 
les  an  hour,  or  it  may  run  a  distance  of  seven-eigbr.hs  (^)  of  a  mile  aud  be  brought 
)  the  starting-point.  It  shall  chase  and  strike  a  vessel  of  not  less  than  one  buu- 
nd  thirty  feet  in  length,  moving  within  a  radius  of  not  over  three-fourths  (f )  oi 
from  the  operator  at  a  speed  not  exceeding  five  (5)  miles  per  hour,  the  Govern^ 
urnishiug  such  men  and  vessel  as  may  be  necessary  to  make  the  triaK 

D. 

efthe  trial  of  a  torpedo-hoatf  exhibited  by  John  L.  Lay^  before  a  naval  board  t  convened 
by  an  wder  of  the  honorable  Secretary  of  the  Navyj  dated  Ap^ril  20, 1876. 

It.  Lay's -contract  with  the  Navy  Department  required  his  torpedo-boat  to  make 
of  speed,  oue  statute  mile  (divided  into  quarters)  was  laid  off,  from  the  navy- 
rater-front  across  the  shoal  water  of  the  Anacostia  toward  Buzzard  Point.  This 
tras  selected  by  Mr.  Lay  as  most  convenieut  to  himself. 

United  States  Navy- Yard, 

Washington^  Jpril  '22,  1676. 

beard  above  referred  t>o  met  at  10.30  a.  m.,  and  consisted  of  Commodore  Daniel 
n,  Capt.  Charles  H.  Baldwin,  Capt.  John  L.  Davis,  Commander  Montgomery 
,  Commodore  Frederick  Rodgers,  and  Lieut.  R.  B.  Bradford. 

Lay  appeared  before  the  board  and  stated  that  he  could  not  ran  the  torpedo- 
ilong  the  course  selected  by  him,  as  he  feared  that  there  would  not  be  water 
h  to  float  her  properly.  He,  however,  requested  permission  to  show  the  turning 
orking  qualities  of  his  boat  by  maneuvering  her  in  the  channel  of  the  Anacostia, 
iy  off  the  navy-yard.  This  the  board  assented  to,  and  proceeded  to  the  forecastle 
I  United  States  steamship  Wyoming,  from  whence  a  good  view  of  the  maneuvers 
be  obtained. 

torpedo-boat  was  steered  by  Lieut.  R.  B.  Bradford,  {at  Mr.  Lay's  request,)  and 
}  and  down  the  channel  several  times,  and  ou  various  courses;  obeyed  her  helm 
ly;  oould  be  directed  with  certainty  on  any  given  course;  turned  180*^  four  times, 
D  short,  maneuvered  well — the  board  being  satisfied  that  she  could  be  readily  and 
Diently  controlled.  A  small  torpedo,  containing  about  a  pound  of  powder,  was 
led  from  her  bow  at  the  will  of  the  operator.  While  running,  the  boat  heeled 
t  some  5^. 

eing  evident  that  there  would  probably  be  difficulty  in  making  the  speed-trial  of 
rpedo-boat  across  the  Anacostia  flats,  (on  account  of  the  shoalness  of  the  water,) 
»ard  directed  a  statute  mile  (divided  into  quarters)  to  bo  laid  off  from  Giesboro' 

on  the  Potomac  River,  toward  Bellevue  magazine. 

this  line  the  marking-stakes  were  so  planted  that  the  torpedo-boat  could  be  run 
el  to  them  in  deep  water. 

April  24. 

Lay  had  the  torpedo-boat  opened,  and  her  mechanism  and  its  mode  of  action 
explained  to  the  board. 

April  27. 

board  met  at  10.45  a.  m^  and  proceeded  in  the  United  States  tog  Rescue  to  the 
ired  course  off  Giesboro'  Point.  The  torpedo-boat  had  been  previously  towed 
to  the  same  point  by  a  steam-launch. 

conference  with  his  assistants,  Mr.  Lay  stated  that  the  torpedo-boat  could  not 
I  her  then  eondition,  some  internal  derangement  (which  was  not  explained  at 
ne)  having  taken  place. 

boat  appeared  to  settle  deeper  in  the  water  than  usual. 

Lay  seemed  desirous  to  run,  and  at  his  suggestion  an  attempt  was  made  to  hoist 
i»t  j(at  the  Rescue's  davits)  for  the  purpose  of  getting  at  her  bottom,  andj  if  pos- 
puttinji^  her  in  ^condition  to  make  the  run. 
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The  davits  proved  too  weak  to  raise  the  boat,  so  it  was  ooooladed  to  give  Dpth» 
trial  for  that  day>  and  all  ret n rued  to  the  navy-yard. 

After  an  examination  had  been  made  of  the  interior  of  the  torpedo-boat  by  Mr.Lay'& 
asdistantd,  the  reason  why  she  settled  deeper  than  osnal  was  understood  to  be  as  fol- 
lows :  One  end  of  the  oable  passes  (by  means  of  a  stuffing-box)  from  the  compartnMot 
containing  the  cable  to  that  containing  the  engines.  This  stuffing  box  had  not  been 
set  up  properly,  and  the  air,  which  osually  oecnpies  a  considerable  part  of  the  epacfr 
around  the  cable,  had  been  driven  by  the  water-pressure  through  the  loosened  stuffing- 
box  into  the  engine-compartment.  The  space  thus,  vacated  being  full  of  water,  the 
boat  lost  a  portion  of  her  buoyancy. 

APRI128. 

The  board  meet  at  10.30  a.  m.,  and  received  a  oommnuication  ftouk  Mr.  Lay,  ex- 
pressing his  desire  to  run  on  the  measured  course  as.  laid  ofiTfrom  the  navy>yard  towtrd 
Bnziard  Point. 

The  tide  was  unnsnally  higb,  and  the  board  assented  to  tbe  arrangement.  The  dis-^ 
tance  being  three  quarters  of  a  mile  and  return — with  the  wind  (and  a  slight  sea  or 
wash)  about  two  points  on  the  boat^s  port  bow — running  down. 

Previons  to  the  trial  it  was  proposed  that  one  of  Mr.  Lay's  assistants  shooM  \» 
stationed  at  the  end  of  tbe  outward  course,  to  turn  the  boat  by  hand,,  and  place  ber  in 
position  for  the  return  rnn.    The  object  of  this  was  to  save  cable  and  gas  expenditare. 

The  board,  having  on  a  previous  occasion  witnessed  the  maneuvering  of  the  boat,  did 
not  require  any  further  experiments  in  that  direction,  and  consequently  assented  t& 
the  arrangement. 

The  speed  trial  commenced  at  10.52  a.  m.,  the  board  being  stationed  on  tbe  United 
States  steamer  Alarm^  at  the  commencement  of  the  measured  distance.  CommaDder 
Sicard  coursed  the  torpedo,  and  Lieutenant  Bradford  steered  and  managed  hes  throagb 
the  key-board. 

The  run  down  the  course  (against  \^ind  and  sea)  was  very  creditably  made.  The 
boat  showed  a  tendency  to  go  to  port,  requiring  the  port  helm  frequently,  but  she 
obeyed  quickly,  and  was  perfectly  under  command.  She  heeled  about  &ve  degrees  to 
port. 

After  passing  the  stake  that  marks  three-fourths  of  a  mile,  the  boat  was  stopped  by 
Lieutenant  Bradford,  and,  being  turned  by  Mr.  Lay^s  man,  commenced  her  retoro. 
After  running  about  one  hundred  yards  she  did  not  appear  ta  answer  to  her  fa«lm,aDd 
it  was  immediately  found  that  sbe  had  stopped. 

She  was  towed  to  the  navy-yard,  when  it  was  fonud  that  the  cable  bad  fouled  aroand 
the  propeller,  being  jammed  with  many  tnms>around  the  sci'ew-shaft  between  tbe  hal> 
of  the  propeller  and  the  end  of  the  sleeve  through  theboat^  stern  ^  the  cable  was  ^ 
parted. 

The  following  intervals  of  time  were  consumed  by  the  toxpedo-boat  in  passing 

between  the  quarter-mile  stakes  on  this  occasion  i 

11,1 

First  quarter  mile 2.12 

Second  quarter  mile ^ ^ 3.1^ 

Third  quarter  mile ^ 2«I^ 

Made  the  three-quarters - 6.4^ 

This  is  at  the  rate  of  6.6(X  (six  and  six- tenths)  statute  nules  per  hour. 

MayI 

The  torpedo-boat  being  Teady  for  another  speed  trial,  the  board  met  at  L30  p.  m.,a°^ 
proceeded  from  the  navy-yard  in  tbe  United  States  tug  Rescue,  toward  the  measnK<i 
course  of  Giesboro'  Point.  The  Rescuers  davits  had  been  shored  up,  and  the  torpedo- 
boat  was  hoisted  by  them,  she  hanging  just  clear  of  the  water^ 

While  running  down  toward  Giesboro^,  Mr.  Layinforaed  the  board  that  he  had  only 
cable  enough  in  his  torpedo-boat  to  allow  her  to  run  one  and  a  half  miles.  He  also 
stated  that  tbe  cable  in  the  boat  was-  heavier  than  that  which  had  been  used  ootb^ 
occasion  of  the  forsier  trial. 

Arrived  at  Giesboro',  the  steering  signal  was  planted  and  the  Kescne  anchored  jlis^ 
above  the  northernmost  end  of  the  measured  course. 

The  torpedo-boat  was  lowered  and  prepared,  and  started  upon  her  speed-trial;  ^ 
tide  running  ebb  about  one* quarter  knpt  per  hour. 

The  boat  was  coursed  by  Commander  Sicard,  and  steered  and  managed  by  LienteaaQ^ 
Bradford,  at  Mr.  Lay^s  request.  She  ran  about  one  hundred  yards  and  stopped  ;  exao* 
ination  disclosed  the  fact  that  her  cable  was  broken;  having  heeu  fouled  by  tbepn^^ 
peller.  Many  jamming  turns  were  taken  around  the  screw-shaft,  between  the  propeller 
hub  and  stern  of  the  boat. 

She  was  brought  back  to  the  Rescue  and  hoisted  clear  of  the  water ;  the  fouled  eabl^ 
was  cnt  away ;.  and  the  remainder,  or  good  part  of  the  cable^waa  properly  cnoAectei 
and  tested^ 
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Parted  upon  her  speed-trial,  and  ran  down  the  measured  eonrse,  (three- 
steering  very  well  indeed.    On  passing  the  three-qaarter  stake  she 

I  after  being  turned  by  Mr.  Lay's  assistants,  started  on  her  return  run. 

jont  one  hundred  yards  she  stopped  ;  and  examination  showed  that 

in  fouled  around  the  propeller ;  many  turns  were  taken  tightly  about 
of  the  boat,  and  the  cable  was  parted  as  before.    The  trial  being  con- 

Tf  the  torpedo,  &;c.,  returned  to  the  navy-yard. 

tervals  of  time  were  consumed  by  the  torpedo-boat  in  passing  between 

m.  8, 

>in 2.16 

ilein 2.09 

Bin 2.14 

narters  made  in 6. 39 

ters  of  a  mile  was  made  at  the  rate  of  6.77  (six  and  seventy-seven 
te  miles  per  hour,  including  a  slight  current  in  favor  of  the  boat, 
d. 

May  6. 

at  being  reported  ready  for  another  trial,  the  board  assembled  at  11 
ed  from  the  navy-yard  in  United  States  tug  Rescue  to  the  course  ofif 
ij  stated  to  the  board  that  the  boat's  cable  was  not  sufficiently  long 
of  over  one  and  one-half  miles. 

[Commander  6icard  coursed  and  Lieutenant  Bradford  steered  and  man- 
he  tide  was  running  ebb  at  the  rate  of  one-quarter  knot  per  hour. 
1  a  run  of  one  and  one-half  miles  was  successfully  accomplished,  the 
rently  exhausted  just  as  the  boat  completed  the  distance.  At  the 
)  stake  she  was  turned  by  hand  as  usual.  She  started  on  this  trial 
answering  her  helm  quickly,  and  was  perfectly  under  command.  As 
I  the  port-helm  frequently,  and  heeled  to  port  about  five  degrees, 
squiring  the  port-helm  frequently  is  not  a  point  of  very  special  im- 
iianagement,  though,  of  course,  she  would  be  more  perfect  if  it  was 

n tervals  of  time  were  consumed  in  passing  the  stakes  on  this  occa- 
no  wind : 

Running  down. 

m.  8. 

1.50 

lie 1.54 

e 2.09 

Returning, 

» 2.28 

ile 2.33 

ie 2.26 

13.16 

plished  the  run  down  at  the  rate  per  hour  of  7.36  statute  miles. 

as  accomplished  at  the  rate  per  hour  of  6.18  statute  miles. 

[one  and  one-half  miles)  was  accomplished  at  the  mean  rate  per  hour 

ea. 

.nd  third  trials  the  principal  difficulty  was  a  very  simple  one  and 

remedied,  as  the  fouling  of  the  propeller  by  the  cable  was  obviated 

T  a  simple  extension  of  the  cable  nawse-pipe  to  a  point  just  abaft  the 


Ordnance  Office,  Navy-Yard, 

Washington,  D,  C,  December  14, 1875. 

eave  tosabmit  the  following  report  on  the  "Gardner  gun," 
1  subjected  to  trial  at  this  department  agreeably  to  your 
1  the  bureau's  order  of  November  30, 1875. 
erred  to  is  very  simple  in  construction,  consisting  of  a 
kme,  in  which  are  inserted  two  rifle-barrels,  the  chambers 
Bd  by  two  simple  and  strong  steel  locks,  which  receive 
om  a  double  cam  operated  by  a  hand-crank.  Each  lock 
bh  a  simple  strong  steel  hammer  actuated  by  a  stout  main- 
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spring.    The  locks  and  cam  arc  inclosed  in  a  bronze  box  which  occupies 
the  rear  end  of  the  machine. 

Cartridges  are  fed  to  the  gun  through  the  upper  side  of  the  bronze 
box,  and  drop  from  the  feed-case  into  a  lodgment  in  rear  of  the  bar- 
rels. The  rate  of  feed  is  controlled  by  a  couple  of  levers,  (just  under 
the  feed-ports)  gearing  with  tlie  forward  ends  of  the  lock-plungers  by  a 
simples  series  of  studs  and  bevel  edges,  in  such  a  way  as  to  open  the  feed 
when  a  plunger  is  withdrawn,  (thereby  allowing  a  single  cartridge  to 
descend,)  and  closing  it  off  as  the  plunger  advances  to  push  this  car- 
tridge into  the  barrel.  This  arrangement  is  intended  to  prevent  the 
crowding  of  cartridges  toward  the  chambers,  which  in  machine-gons 
sometimes  leads  to  jamming  of  the  mechanism. 

The  feed-case  is  a  simple  rectangular  box,  of  thin  wood,  with  tin  par 
titious  dividing  it  vertically  into  four  passages ;  it  is  fitted  with  a  sliding 
tin  bottom  and  holds  forty  cartridges  in  four  columns,  one  column  having 
access  to  each  of  the  two  feed-ports  at  the  same  time ;  the  two  otber 
columns  being  stopped  off  by  the  tin  bottom.  When  the  first  two 
columns  are  exhausted,  a  lateral  movement  of  the  case  brings  the 
remaining  two  columns  over  the  feed-ports,  and  opposite  the  holes  in 
the  tin  bottom. 

The  feed-case  is  about  eight  inches  high.  Altrrnate  columns  of  car- 
tridges feed  at  the  same  time. 

This  gun  fires  Bnrdan  cartridges,  caliber  42. 

The  feed-ports  are  not  correctly  placed  as  regards  the  rear  of  the  bar- 
rels. This  being  the  first  gun  manufactured,  the  ports  (by  a  mechani- 
cal error)  were  not  so  situated  as  to  give  a  vertical  drop  to  the  cartridge 
from  the  feed-case  into  the  mechanism.  This  perhaps  places  tbe  piece 
somewhat  at  a  disadvantage  as  regards  smoothness  of  feed. 

The  trunnions  of  the  gun  rest  in  a  saddle  which  is  connected  with  a  \ 
tripod  in  the  ordinary  way,  giving  motion  in  horizontal  and  vertical 
planes.    There  is  no  traversing   arrangement  attached;   and  I  learu 
that  none  is  yet  designed. 

On  the  morning  of  December  2,  the  gun  was  set  up  in  tbe  ordnance 
finishing-shop  and  its  mechanism  explained.  It  was  then  easily  car- 
ried to  the  experimental  battery  by  one  man,  (another  carrying  the 
tripod.)  After  being  set  up  near  the  edge  of  the  water,  and  depresseil 
about  fifteen  degrees,  the  piece  was  fired  1,200  rounds. 

While  delivering  this  fire  the  gun  stopped  five  times ;  the  stoi)pages 
lasting  from  six  to  thirty  seconds,  and  being  in  each  case  due  to  imper- 
fection in  the  feed-arrangements.  In  order  to  clear  the  mechanism  it  was 
usuall}'  necessary  to  throw  back  the  cover  from  the  locks,  when  the 
whole  internal  mechanism  is  easily  seen,  and  the  cartridges  in  the  guides 
can  be  taken  out  by  hand  very  readily. 

Besides  the  stoppages  above  enumerated,  there  occurred  one  more 
serious,  (lasting  two  minutes  fifteen  seconds,)  which  was  due  to  the  in- 
trusion of  a  piece  of  lead  from  the  bullet  into  the  extractor  recess  cat  in  I 
the  upper  part  of  the  rear  face  of  the  left  barrel.    This  lead  prevented  .j 
the  hook  of  the  extractor  from  entering  its  recess  to  take  hold  of  the  | 
butt  of  a  cartridge-shell  ready  to  be  withdrawn. 

The  lead  was  removed  from  the  extractor  recess  by  the  point  of  a 
knife-blade,  the  mechanism  (as  before  remarked)  being  wholly  ex- 
posed on  raising  the  cover.  I 

The  firing  ceased,  for  the  morning,  at  1,200  rounds,  the  gun  having 
averaged  111.4  shots  per  minute,  (including  stoppages.) 

In  one  minute  153  shots  were  fired,  and  in  three  minutes  400  shots; 
tbia  included  several  ot  th^  above-mentioned  stoppages. 
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Toward  the  close  of  this  practice,  the  barrels  became  greatly  heated, 
passing  to  a  blue  color;  paper  ignited  readily  when  placed  between  them. 
Tiie  heat  did  not  affect  the  working  of  the  piece  and  did  not  extend  to 
the  breech-mechanism. 

On  the  afternoon  of  December  2, 1,920  rounds  were  fired.  Cartridges 
jammed  in  feeding  fifteen  times,  causing  stoppages  ranging  in  duration 
from  ten  to  thirty-six  seconds  each.  Besides  the  above,  one  shell  failed 
to  extract,  causing  a  stoppage  of  one  minute,  and  a  lock  was  shifted 
twice,  causing  stoppages  amounting  to  three  minutes  thirty-seven  sec- 
onds.   The  locks  were  also  oiled,  with  a  stoppage  of  fifty-four  seconds. 

The  barrels  a  great  deal  of  the  time  were  at  a  blue  heat  and  ignited 
paper  readily.    The  working  of  the  gun  was  not  affected. 

The  shifting  of  the  lock  the  first  time  was  not  strictly  necessary,  but 
was  done  at  the  desire  of  Mr.  Gardner.  The  new  lock  not  having  been 
oiled,  soon  worked  a  little  stiff,  and  showed  some  slight  wear  at  the 
points  where  the  bearing  faces  come  in  contact  with  the  cam.  Subse- 
quently the  first  lock  was  replaced  after  having  been  lubricated  with 
tallow.  It  worked  admirably  during  the  rest  of  the  trial.  I  am  in- 
formed by  Mr.  Gardner  that  these  locks  and  the  cam  are  made  of  soft 
steel. 

This  afternoon  the  gun  averaged  73  shots  per  minute,  including  stop- 
p«iges  ;  the  latter  averaging  in  the  aggregate  to  12'  13"  in  the  space  of 
2G'  20".    The  piece  was  not,  however,  running  on  speed. 

Six  cartridges  were  recovered,  from  under  the  gun,  struck  by  the  fir- 
ing.pin  but  not  exploded ;  a  few  of  these  on  being  passed  through  a 
second  time  were  discharged. 

Twelve  cartridges  were  picked  up  which  had  not  been  in  the  barrels 
)f  the  piece ;  these  were  probably  dropped  during  the  various  stop- 
pages while  the  feed  was  being  cleared. 

The  fifteen  stoppages  due  to  jamming  of  cartridges  in  feeding  were 
dl  caused  by  the  cartridges  entering  the  breech-mechanism  bullet 
lown. 

The  intention  of  the  inventor  was  to  have  had  these  cartridges  droi> 
nto  the  mechanism  with  their  axes  approximately  parallel  to  that  of 
heir  barrel.  This  object  was  defeated  partly  by  the  nature  of  the  cart- 
idge,  (the  BerdaTn,  which  has  a  bullet  of  less  diameter  than  that  of  the 
>owder-charge,)  partly  by  the  manner  of  stowing  these  cartridges  in 
he  feed  cases,  (the  upper  ones  naturally  inclining  bullet  downward,) 
>nd  partly  to  the  fact  that  the  gun  was  tired  at  considerable  depression, 
s^hicb  naturally  caused  the  points  of  the  cartridges  to  crowd  toward 
•he  forward  lower  part  of  the  feed-case.    Their  axis  showing  thus : 

As  the  cartridge  is  released  from  the  feed  and  is  met  by  the  advanc- 
iiig  plunger  the  position  of  its  axis  is  unfa- 
vorable to  proper  loading,  and  the  result  is 
frequently  a  jam,  as  shown  in  the  sketch. 

Mr.  Gardner  concluded  to  make  an  altera- 
tion iu  some  of  his  feed-cases,   with   the  %  v2va^  1^^^  -^^^ 
object  of  preventing  the  cartridges  from                V                  \  .^%-^ 
forking  toward  the  forward  side  of  the 
^?€d-case  when  the  gun  is  fired  at  a  depres- 
**9^»    For  this  purpose  he  soldered  four 
'^Jres  on  the  inner  sides  of  each  compart- 
^^Ut  in  the  feed-case  in  such  a  manner  as 
^  Catch  the  flanges  on  the  butts  of  the  cartridges,  thus  holding  them 
^Ward  the  rear  of  the  case  and  allowing  them  to  descend  toward  the 
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feed-ports  withoat  sli^Iitig forward.    Thia  arrangemeat  was  soinewhatia 
shown  in  tbe  annexed  sketeb. 

On  the  afternoon  of  December  3,  the  gan  was  again  flred  at  the  wa- 
ter's edge.  The  gnn  was  depressed 
'  about  20°,  and  1,100  ronnds  fired 
The  new  arraugement  of  the  feed- 
case  was  fonad  to  be  an  improTe- 
ment,  bntdid  not  entirely  prerent 
the  entry  of  tbe  cartridges  ioto  Uie 
piece  ballet  first,  and  consequent  <k- 
caaional  jamming.  Eight  hnndted 
rounds  were  then  fired  with  tbe  ^n 
alKtat  4°  elevation,  bnt  the  feed  did 
^_!*_  not  show  very  mnterial  improvement, 
and  at  uo  time  tbis  afternoon  oonld 
more  tbau  200  rounds  be  flred  without  astoppage,  which,  however,  oolf 
lasted  Irom  10  to  20  seconds. 

The  same  lock  that  gave  trouble  tbe  previous  day  commenced  to  work 
stiffly  during  tbis  last  trial.  It  was  taken  oat,  rnbbed  with  emery-paper, 
and  replaced,  (after  be:ng  tallowed.) 

It  worked  smoothly  during  the  rest  of  the  trial,  at  a  rate  of  speed 
much  exceeding  200  shots  per  minute.  When  running  at  speed,  tbe 
empty  cartridge  sheila  (after  extraction  from  the  barrel)  are  liable  to  b« 
caught  by  tbe  advancing  plunger,  before  gravity  has  had  time  to  draw 
them  down  clear  of  tbe  mechauiam.  This  fault  could  probably  be  oli' 
viated  by  increasing  the  throw  of  tbe  cam,  thus  causing  the  locks  K 
travel  farther,  aud'giving  more  time  to  the  descending  shell.  It  will  be 
observed  that  most  of  the  defects  discussed  in  the  foregoiug  report  are 
due  to  tbe  detective  feed,  and  can,  I  think,  be  remedied  without  macli 
difficulty.  The  wear  on  the  locks  and  the  limited  throw  of  the  cam  are 
defects  in  tbe  gun  proper,  and  are  also  probably  easily  remedied. 

I  regard  the  performance  of  this  gun  as  very  remarkable,  and  its 
strength,  lightness,  and  extreme  simplicity  as  most  admirable.  It  seenu 
only  to  require  a  little  improvement  (mostly  in  the  feed)  to  make  it  sU 
that  can  be  desired  in  a  machioe-gUQ. 

It  will,  of  course,  be  understood  that  in  a  piece  which  loads  and  ei- 
tracta  with  such  extreme  rapidity,  the  cartridge-sbells  must  be  of  ^e 
best  quality,  both  as  regards  material  and  workmanship. 

In  extraction,  particularly,  there  would  be  a  great  risk  of  tearing  tte 
butts  entirely  off  a  weak  cartridge-shell,  when  the  next  round  would 
stop  the  gun. 

I  am,  air,  your  obedient  servant, 

MONTG.  SICARD, 
Commander,  and  Itupector  of  Ordnanee. 
Commodore  T.  H.  Pattekson, 

Commandant  Navy-  Yard,  Washington,  D.  G. 


Oednancb  Office,  Navy- Yard, 
Washington,  D.  C,  Februarg  11,  I87C. 
SlB:  Agreeably  to  your  indorsement  on  an  order  from  the  Bureaoft 
Ordnance,  dated  January  31,  1876, 1  beg  leave  t«  report  as  follows!*- 
gardlug  an  examination  and  trial  of  the  Bailey  macbine-gun. 

Tbis  piece  was  presented  by  its  projector,  Mr.  F.  L.  Bailey,  of  Indini' 
aimUs,  lod.    In  general  exteiusA  ai^^arance  it  somewhat  reaemlilw 
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Gatling,  having^  its  barrels  grouped  aroand  a  central  sbaft,  and 
idied  in  circular  disks  toward  each  end,  in  the  same  manner  as  the 
1-known  machine-gun  referred  to.  It  is,  however,  very  different  from 
Gatling  in  its  mechanism  and  mode  of  feeding  and  extraction, 
'he  piece  presented  for  examination  is  small  in  size,  being  only  in- 
ied  as  a  preliminary  model  for  the  purpose  of  showing  the  working 
he  system.    The  caliber  is  .32  inch. 

*he  mechanism  will  be  best  understood  by  reference  to  the  accom- 
lying  figures. 

V^hen  the  center-shaft  (a)  is  turned,  the  barrels,  while  revolving 
nnd  this  axis,  also  move  backward  and  forward  in  a  longitudinal 
action  by  virtue  of  their  engagement  with  an  inclined  flange  or  cam ; 
y  much  in  the  same  way  as  a  similar  motion  is  communicated  to  the 
IS  of  a  Gatling.  The  barrels  have,  of  course,  sufficient  play  in  their 
rings  {cc)  to  admit  of  such  motion,  (and  also  of  increase  of  diameter, 
I  to  heating,)  and  they  are  turned  oylindrically  for  the  length  of  their 
i^el.    In  the  figures         ,  the  upper  barrel  is  not  the  firing-point,  and 

cartridge-shell  is  completely  extracted  from  the  one  just  below  the 
)  of  the  central  shaft. 

!he  plate  turns  with  the  system  and  carries  the  firing-pins  near  its 
iphery,  one  being  opposite  the  rear  of  each  barrel.  Every  alternate 
,  as  it  arrives  at  the  firing-point,  x ,  Fig.  1,  is  struck  by  one  of  two 
cplungers,  secured  into  a  single  box,  which  is  inserted  into  the 
echcover  in  rear  of  and  in  a  prolongation  of  the  axis  of  the  barrel, 
ich  may  be  at  the  firing-point.  This  constitutes  the  only  lock  in  the 
1.  A  rough  sketch  of  these  lock-plungers  is  here  given^  and  will 
[icieutly  explain  their  mode  of  action.  (Fig.  2.) 
?hey  consist  of  two  flat  pieces  of  steel,  with  shanks  on  the  rear  ends, 
^se  shanks  serve  as  guides  to  the  spiral  springs  which  drive  the 
ugersforward  when  the  studs  a  a  are  alternately  released  from  their 
tact  with  the  flanges  of  the  cam-cylinder  b  bj  Fig.  5,  (appended.) 
?he  cam-cylinder  is  a  simple  and  strong  barrel,  (Fig.  5,  b  &,)  firmly 
ured  to  the  center-shaft,  just  in  rear  of  the  diaphragm  o.  It  carries 
its  surface  two  separate  sets  of  ^t^^ctions  of  screw-threads,''  having  a 
ck  pitch.  Each  set  of  threads  (or  cam-flanges)  as  brought  around 
the  revolutions  of  the  central  shaft  engage  successively  with  the 
ds  on  its  lock-plunger,  each  set  of  flanges  always  working  its  own 
nger. 
Ls  the  cam-cylinder  travels  around,  the  flange  that  is  engaged  with 

stud  of  a  lock-pluoger  forces  it  back,  until  (the  end  of  the  flange 
Qg  reached)  the  stud  is  released,  and,  actuated  by  its  spiral  spring,  the 
nger  is  driven  forward  against  the  firing-pin. 

^he  plungers  are  seen  from  the  side  in  the  figure,  (5,  a  a,)  and  the 
nner  in  which  they  are  alternately  released  and  drawn  back  by  the 
ion  of  the  flanges  on  the  revolving  cam-cylinder  will  be  apparent. 
Ls  each  plunger  is  being  drawn  back,  (after  striking,)  the  motion  of 

center-shaft  brings  around  another  barrel,  and  presents  it  with  its 
og-pin  in  position  to  be  struck  by  the  other  plunger  as  soon  as  this 
:er  is  released. 

i'he  plan  for  feed  of  cartridges  and  extraction  of  shells  is  novel, 
iured  on  the  central  shaft,  just  forward  of  the  flring-pin  plate,  and 
ide  of  the  circle  formed  by  the  rear  ends  of  the  barrels,  is  a  cylinder 
wrought  iron,  having  its  surface  indented  by  recesses,  the  general 
Bction  of  which  is  parallel  to  the  axis  of  the  center-shaft. 
?hese  indentations  are  intended  to  engage  with  flat  pieces  of  brass  of 
iilar  shape  which  are  riveted  to  the  under  side  of  a  leather  belt,  the 
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pitch  being  made  the  same  as  that  of  the  indentations  on  the  cylinder. 
It  is  evident  that  if  the  first  of  these  flat  pieces  be  engaged  with  an 
indentation  on  the  cylinder  and  the  center-shaft  be  turned  from  left  to 
right,  the  belt  will  pass  over  the  upper  side  of  the  cylinder  iu  the  same 
direction.  (Fig.  5,  d.)  In  short,  the  belt  is  a  kind  of  flexible  rack, 
running  over  and  actuated  by  a  pinion. 

Forming  one  with  the  rear  end  of  each  tooth  on  the  belt,  and  staadini; 
up  at  right  angles  to  its  surface,  is  a  brass  socket  for  the  reception  ot 
metallic  cartridges.  (Fig.'^.  4  and  5.)  The  pitch  of  the  gearing  thus  far 
described  is  such  that  the  distance  between  successive  axes  of  the 
metallic  cartridges  (when  placed  in  these  sockets)  will  be  just  eqaalto 
that  between  the  axes  of  successive  barrels  of  the  gun. 

The  sockets  are  conical  on  the  exterior,  and  are  bored  through  to 
receive  the  metallic  cartridge,  which  is  pushed  in  from  the  rear,  the 
flange  of  the  cartridge  fitting  into  a  recess  cut  into  the  rear  face  of  the 
socket.  A  small  portion  of  the  cartridge-case  and  the  whole  of  the 
bullet  project  beyond  the  forward  end  of  the  conical  socket.  (Figs. 4 
and  5.)  When  the  cartridges  have  been  placed  in  the  sockets,  the  former 
stand  with  their  axes  parallel  to  the  upper  surface  of  the  belt,  and  per- 
pendicular to  the  direction  of  its  length,  on  the  loading  (or  left)  side  of 
the  gun.  This  places  them  in  prolongation  of  the  axes  of  the  barrels 
and  just  to  the  rear  of  the  latter. 

The  rear  ends  of  the  gun-barrels  are  bored  conically  to  fit  neatly  over 
the  belt-sockets  c,  Fig.  5. 

As  the  center-shaft  is  revolved,  the  belt,  loaded  with  its  cartridges,  is 
drawn  up  and  over  the  indented  cylinder,  a  cartridge  coming  opposite 
the  opening  in  the  rear  of  each  barrel  in  succession.  The  barrel-cam 
causes  the  barrels  on  the  left  or  loading  side  of  the  piece  to  move  to  the 
rear,  and  as  the  gun  revolves,  each  barrel  in  succession  gradually  covers 
its  loaded  socket.  By  the  time  any  particular  barrel  has  reached  the 
highest  position  in  the  gun  e,  Fig.  5,  it  has  received  the  corresponding 
socket  and  cartridge  entirely  within  its  breech,  and  the  butt  of  the  car- 
tridge is  backed  up  in  rear  by  the  firing-pin  plate. 

Everything  being  now  in  place  and  secure,  one  of  the  lock-plungers 
is  released  (by  the  lock-cam  cylinder)  and  strikes  the  firing-pin,  explod- 
ing the  cartridge.  This  takes  place,  as  before  remarked,  at  the  highest 
point  that  each  barrel  can  reach  in  its  revolution  around  the  center- 
shaft.  If  the  revolution  of  the  center-shaft  be  continued  the  barrels 
will  come  successively  to  the  firing-point,  covering  the  sockets,  and  being 
struck  by  the  alternate  lock-plungers,  as  before  described.  So  much  for 
the  loading  and  firing. 

After  the  bullet  has  left  the  barrel,  the  latter  is  urged  to  the  front  by 
its  cam,  and,  as  the  gun  revolves,  gradually  uncovers  the  cartridge- 
socket,  with  the  empty  shell  still  remaining  in  it;  when  the  socket  is 
completely  unmasked,  (which  occurs  at  a  quarter  revolution  from  the 
highest  point,  (Figs.  1  and  5,)  the  belt  no  longer  follows  the  surface  of 
the  indented  cylinder,  but  runs  vertically  down  toward  the  ground, 
laden  with  its  empty  cartridge  shells  still  remaining  in  their  sockets. 
Thus  extraction  is  completed  as  far  as  the  gun  is  concerned,  it  still 
requiring  to  be  completed  as  far  the  belt  is  concerned,  either  by  hand 
or  by  extracting  and  reloading  machinery,  which  latter  was  not  shown. 

A  belt  can  be  made  of  almost  any  convenient  length,  and  the  head  of 
one  can  be  readily  hooked  to  the  end  of  that  already  working  through 
the  gun,  thus  keeping  up  the  fire,  I  should  think,  without  difficulty. 
The  experiments  in  this  direction  were  limited,  as  the  exhibitor  had  but 
a  few  short  belts,  none  hoVdvug  over  one  hundred  rounds. 
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The  belt  is  readily  introduced  into  tbe  gun  on  the  left  side,  and  the 
rbole  feeding  and  firing  mechanism  is  concealed  by  bronze  hinged  covers 
rbeo  on  ordinary  service.  By  throwing  these  back,  however,  all  the 
rorking  parts  become  at  once  plainly  presented  to  view.  The  crank 
tSDDot  be  tnrned  backward  while  the  breech-covers  are  down. 

This  gun  is  mach  more  simple  than  the  Gatling,  having  fewer  parts, 
[>ut  it  is  not  as  simple  as  the  Gardner  gan,  though  it  would  seem 
not  much  more  likely  to  get  out  of  order  than  the  latter.  In  this  last 
respect  both  are  superior  to  the  Gatling. 

The  principal  advantage  of  the  Bailey  over  the  Gatling  gun  consists 
in  the  simplicity  of  the  lock  mechanism.  It  does  not  seem  probable 
that  any  amount  of  firing  would  injure  the  lock,  and  even  if  it  were  to 
break,  it  is  but  the  work  of  a  moment  to  insert  another  one. 

The  locks  of  the  Gardner  are  simpler  than  those  of  the  Bailey  gun. 

I  do  not  think  the  play  allowed  the  barrels  in  their  disks  would 
seriously  affect  the  accuracy  of  fire,  as  far  as  the  demands  of  ordinary 
service  are  concerned ;  but  such  au  arrangement  of  course  results  in  a 
system,  as  a  whole,  not  quite  as  rigid  as  that  of  Gatling,  but  still  quite 
stroDg  enough. 

Nearly  the  whole  mechanism  of  both  the  Gardner  and  the  Bailey  is 
exposed  to  view  on  raising  the  breech -covers,  and  in  this  respect  they 
are  superior  to  the  Gatling. 

The  feed  and  extraction  are,  however,  the  leading  peculiarities  of  the 
Bailey  gun.  In  these  respects  it  is  wholly  different  from  any  piece  that 
bas  yet  been  presented  at  the  Department  for  trial ;  and  as  far  as  the 
experiments  were  conducted  here,  both  of  the  operations  referred  to 
^m  to  be  effected  with  certainty.  But  the  number  of  rounds  fired 
about  300  in  all,  never  more  than  100  at  a  time,  and  usually  only  25) 
^as  of  course  wholly  insufiScient  to  base  any  decision  upon  regarding 
he  primary  point — certainty  of  action. 

Mr.  Bailey  was  allowed  to  fire  as  much  as  he  desired,  with  the  limited 
imouut  of  belts  he  had,  and  I  explained  to  him  that  no  decision  of 
ralne  could  be  arrived  at  short  of  the  expenditure  of  many  thousand 
^QDds ;  but  not  being  prepared  for  extended  firing,  he  did  not  desire 
to  proceed  any  farther. 

The  test  that  was  made  for  rapidity  of  fire  was,  however,  truly  as- 
tonishing, 100  rounds  having  been  fired  in  about  six  seconds,  the  gun 
appearing  to  be  almost  in  a  continual  blaze.    The  wHole  number  ran  oft* 
smoothly. 

It  would  remain  to  be  seen  whether  when  using  these  belts  any  shrink- 
age (from  wetting  or  otherwise)  would  so  alter  the  "pitch"  on  the  belt 
^to  seriously  derange  the  feed.  The  inventor  told  me  that  he  had 
tried  that  experiment  thoroughly,  and  had  found  that  the  shrinkage  of 
leather  was  not  sufficient  to  affect  the  smoothness  of  the  feed.  If  the 
?nn  should  ever  be  presented  for  regular  test,  this  point,  regtarding 
^^^nkage  or  stretch  of  the  leather  belt,  would  require  to  be  thoroughly 
ested. 

There  was  no  mechanism  shown  for  removing  empty  shells  and  insert- 
^g  fresh  cartridges  in  the  belts.  This  operation  of  course  must  be  per- 
^^tned,  probably  at  the  caisson,  though  there  would  be  no  difficulty  in 
^iTying  several  thousand  rounds  in  belts.  The  belts  look  somewhat 
^pensive,  but  when  ?nade  by  machinery  could  be  produced  cheaply  no 
»Ubt. 

Xhe  particular  piece  under  examination  was  not  manufactured  by  a 
'6ular  gun-maker,  and  consequently  did  not  work  smoothly  in  all  its 
"^rts;  but  that  imperfection  is  of  course  easily  remedied.    As  regards 
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simplicity  of  mecbanisni,  this  gon  stands  between  tbe  Oatling  and  the 
Gardner;  and  if  the  feed  should  prove  to  be  certain  in  its  action,  (and 
I  have  no  evidence  that  it  will  not,)  the  gun  would  hold  that  position 
in  all  respects. 

I  am,  sir,  your  obedient  servant, 

MONTG.  SICARD, 
Commander,  and  Inspector  of  Ordnance. 
Commodore  T.  H.  Patterson, 

Commandant 


Naval  Experimental  Battery, 

AnnapoliSj  Md,,  October  3, 1876. 

Sir:  In  obedience  to  orders  of  the  Bureau  of  Ordnance,  dated  Sep- 
tember 30, 1876,  convening  a  board  to  witness  the  trial  of  the  Lowell 
battery  gun,  the  board  met  at  this  place  at  10  a.  m.,  October  3, 1816. 
In  addition  to  the  board  there  were  present.  Col.  J.  G.  Benton,  Aray 
Ordnance;  Captain  W.  N.  Jeflfers,  Chief  of  Bureau  Navy  Ordnance, and 
Lieut-Commander  F.  Pearson,  United  States  Navy, also  several  officers 
from  the  Naval  Academy.   • 

The  gun  was  first  inspected,  its  working-parts  and  mechanism  being 
fully  explained  by  Mr.  Farrington,  its  inventor. 

In  view  of  the  elaborate  report  on  this  gun,  made  by  Commander 
Sicard  in  February  last,  we  do  not  think  it  necessary  to  describe  all  its 
details,  except  where  we  find  essential  changes  have  been  made. 

There  have  been  two  new  features  introduced  since  last  reported  on; 
these  are,  first,  the  method  of  feeding  the  cartridges,  and  second,  a  nev 
lock,  firing  by  direct  pressurcj  instead  of  striking  the  base  of  the  car- 
tridge, as  in  the  usual  method. 

We  will  proceed  to  describe  these  features  in  detail.    The  "  feeder" 
(see  Fig.  1)  consists  of  a  nearly  square  iron  tube,  firmly  set  in  a  socket 
directly  over  the  "  carrier-rolls.''    It  stands  upright,  and  can  be  re- 
moved if  necessary  by  loosening  a  set-screw  at  its  lower  end.    This 
tube  or  feeder  is  sufficiently  high  to  hold  thirty  cartridges,  the  number 
contained  in  two  of  the  paper  cases,  hereafter  describeil.    It  has  a  slot 
in  its  forward  side  extending  its  whole  length,  of  a  width  slis:htly  greater 
than  the  diameter  of  the  cartridge.    It  also  has  on  its  interior,  and 
opposite  each  other,  two  narrow  longitudinal  grooves  of  a  width  and 
length  slightly  greater  than  the  flange  of  the  base  of  the  cartridge. 
This  tube  is  open,  and  slightly  trumpet-shaped  at  its  top  to  facilitate 
the  introduction  of  the  cartridge.    If  one  or  more  cartridges  be  intro- 
duced into  the  ^*  feeder,''  with  the  flange  of  the  cartridge  entered  into 
the  parallel  grooves,  it  will  of  its  own  accord  drop  to  the  bottom,  pre- 
serving its  original  horizontal  position  through  its  whole  descent,  pass- 
ing out  of  the  feed-case  at  its  bottom  and  entering  tbe  '' carrier-rolls^ 
in  the  proper  position  to  be  entered  into  the  barrel  by  the  advauciog 
lock-x)lunger.     Fig.  1  shows  roughly  this  feed-case  with  a  cartridge 
at  the  bottom.    In  the  socket  which  holds  the  feeder  is  a  "stop,"  (A, 
Fig.  1)  with  a  milled  head,  normally  held  back  by  a  spiral  spring,  that 
allows  the  cartridge  to  fall.    Whenever  the  operator  wishes  to  cut  off 
the  feed,  he  pushes  in  this  ^^  stop,"  turning  it  slightly  to  the  left,  it  be^ 
ing  held  in  that  position  by  a  small  pin  (B)  entering  a  slot 

The  cartridges  were  supplied  in  paper  cases,  each  case  containing  fif- 
teen cartridges.    Figures  2  and  3  show  the  cases,  empty  and  filled.   Tb^ 
is  made  to  hold  the  cartridges  in  a  single  row,  each  cartridge  ba^* 
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ing  a  compartment  to  itself;  the  bullet  and  aboat  one  third  the  shell 
beiDg  entered  in  the  paper  case,  so  that  the  latter,  when  filled  with  cart- 
ridges, holds  them  firmly  with  their  bases  and  flanges  in  the  same  plane; 
the  whole  fifteen  cartridges  being  readily  entered  into  the  "feeder"; 
this  being  done,  the  cartridges  being  held  by  the  flanges  entering  the 
two  parallel  grooves,  already  mentioned,  the  paper  case  is  pnlled  away, 
leaving  the  cartridges  free  to  descend  to  the  ''  carrier-rolls.'' 

As  the  paper  cases  are  prepared  and  filled  with  cartridges  at  the  fac- 
tory, the  ammunition  goes  to  the  gun  ready  for  use  without  any  other 
preparation,  doiog  away  with  the  operation  of  filling  feed-cases  previous 
tensing  the  gun;  and,  in  fact,  doing  away  with  the  shifting  feed-case 
altogether.  The  paper  case  is  also  a  neat  and  secure  way  of  packing 
the  cartridges  for  general  transportation,  and  being  inexpensive,  is 
thrown  away  as  soon  as  the  cartridges  it  contained  are  placed  in  the 
permanent  feed  case  or  "  feeder." 

The  pressure-lock  is  shown  in  figure  4,  and  was  used  during  a  portion 
of  the  trial. 

The  firing  by  pressure  is  based  on  the  fact  that,  in  manufacturing  the 
cartridges,  a  certain  amount  of  pressure  is  always  applied  to  the  fulmi- 
nate sufiQcient  to  explode  about  one  in  twenty.  This  is  done  to  make 
the  cartridges  sufficiently  delicate  (consistent  with  safety)  to  insure 
explosion.  If  this  pressure  should  be  increased  to  a  known  point,  in- 
stead of  one  in  twenty  exploding,  they  would  all  do  so.  This  is,  in 
reality,  what  is  done  by  the  pressure-lock,  the  firing-pin  exerting  a 
pressure,  instead  of  striking  a  blow,  doing  away  with  the  necessity  of  the 
csaal  spiral  spring.  The  one  used  in  this  trial  did  not  operate  with  as 
mach  certainty  as  the  percussion-lock;  but  it  being  an  *•  after  thought," 
as  regards  this  gun,  some  of  its  parts,  particularly  the  lug  which  receives 
the  pressure  from  the  cam,  are  not  as  strong  as  they  otherwise  would 
he.  Five  hundred  and  fifty  rounds  were  fired  with  it,  fifteen  of  which 
failed.  The  small  spiral  spring  on  the  firing-pin  is  to  keep  it  always 
back,  clear  of  the  face  of  the  lock-plunger.  While  using  the  pressure- 
lock,  this  spiral  spring  was  removed;  the  cartridge  itself  pushing  back 
*  the  firing-pin,  as  it  was  carried  down  by  the  rolls.  This  was  done  at 
the  snggestion  of  Mr.  Farrington,  who  state<l  that  the  spring  was  not 
*t  all  necessary,  and  that  tbe  firing-pin  could  easily  be  arranged  to 
withdraw  to  the  rear  by  a  positive  motion. 

,  The  double  extractor  used  in  this  gun,  (0,  Fig.  4,)  locked  by  a  pos- 
itive movement  of  the  shoulder  on  the  plunger  A,  Fig.  4,  not  de- 
pending on  its  own  stiffness  or  spring,  is  a  very  valuable  feature;  in 
fact,  next  to  the  feed,  we  may  say  its  most  valuable  feature.    Por  after 
all,  what  is  a  machine-gun  but  feeding,  firing,  and  extracting  ?    These 
three  operations,  working  as  they  do  in  this  gun  with  an  almost  absolute 
certainty,  leave  little  to  be  desired.    The  cartridge  being  grasped  on 
both  sides  by  the  double-extractors,  slightly  above  its  horizontal  diame- 
ter, allows  it  to  be  readily  removed  from  them  by  the  •'carrier- rolls," 
which  positively  carry  the  empty  shell  down — it  not  depending  at  all 
upon  gravity  until  it  is  clear  of  the  gun. 
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The  followiDg  is  a  record  of  the  firing: 


Time. 


Commenced  firiog,  two  laborers  work- 
ing gun. 

AhifteJ  barrelii 

Fired  for  rapidity;  gpring-Iock  used, 
bat  tbe  crank  was  not  torned  as  fast 
as  it  might. 

Fired  for  rapidity.  Lientenant  Com- 
mander Pi'arHon  at  crank,  Ganner 
Wal^h  feeding. 

Cleaned  partit  with  alcohol 

Lal>orer«  turning  crank  for  rapidity... 

Laborer*  took  the  mechanism  apart 
and  cleaned  it. 

Commenced  firing  for  endnrance,  and 
to  Me  if  heating  would  aflfect  the 
p«rt«;  poring  lock  uncd,  laborera 
turning.  Gunner  Walsh  feeding. 

.Shifted  barrels 

Shifted  barrelx  and  changed  elevation . . 

Shifted  barrels 

Shifted  barrels 

Shifted  barrels  and  r^sighted 

Finished 


10  40  00 

10  i'2  00 
2    3 


53 


54 

30 

11  S3  10 


11 
11 
11 
II 

n 
u 


24  33 
26  09 

28  40 

29  50 

30  59 

31  40 


Recommenced,  after  denning  the  parts 
and  barrels  The  ol))cct  being  to  see 
whether  th««  firing  of  a  number  of 
>>hotR  would  foul  or  heat  sufficiently 
to  affect  action. 

Shifted  barrels 

Feed  delayed  at 


Shifted  barrels  and  changed  elevation.. 

Shifted  barrels 

Shifted  barrels 

Shifted  barrels 

Stopped  to  cool,  and  to  see  whether  the 

<^old  residuum  would  interfere  with 

firing. 


11  52  53 


11  54  ne 

11  55  06 


II  55  38 

11  .57  00 
11  56  10 

1 1  59  25 

12  00  00 


Ready  to  start 

Started  again 

Stopped 

Tried  the  traversing  gear 


12  17  02 
12  18  00 
12  20  00 

1  15  00 


k« 


Remarks. 


Recommenced  without  cleaning ;  same  I  12    7  30 
lock,  (spriug.)     MHXimum  depretu«lon  | 
about  35°. 

J.immed I    12  8  10 

I 
\ 
I 

Startedagain '  12    9  30 

Shifted  barrel 12    9  50 

Shifted  barrel 12  11  53 

Sbift.d  barrel i  12  13  45 

Shifted  barrel >  12  15  20 


A  shell  burst  in  cirrier  rolls \  12  16    4 


Tried  prvsaure  lock  withoat  the  spring  ■      1  55  00 


Mifls-flrea  probably  dne  to  cartidg 
the  caps  were  pierced. 

Gun  worked  smoothly,  extracting 
The  la»t  cartridge  jammed,  bn 
cleared  and  extracted  by  forcing  c 
No  delay. 

Worked  smoothly ;  barrel  hot  eooi 
scorch,  but  not  to  light  paper.  . 


0  I  Worked  welV;  no  Jamming. 
..   i  No  difficulty. 


375  h 


Worked  smoothly ;  delay  5  seconib 

Delay  15  seconds. 

Delay  5  seconds ;  working  smoothl 

Delay  4  seconds. 

Delay  40  seconds. 

Results :  Contiunons  firing  of  2,100 
in  8  minutes  30  secouds.  connlii 
delays ;  no  particular  rapidity  de 


375 


1.350 


300 


r  s 


1.200 

* 


Delay  6  seconds. 

Feed  went   on  after  forcing  a  litt 
crank,  probably  due  to  a  had 
delay  10  seconds. 
Delay  20  seconds. 
Delay  4  seconds. 
Delay  10  seconds. 
Delay  6  seconds. 
<(  In  firing,  the  elevation  was  notic 
increase  gradually,  but  this  was 
due  to  the  sinking  of  th«  leg  of  tl 
pod  in  the  ground. 
The  firing-barrel  was  found  to  ti 
enough  to  char  paper ;  tbe  next  I 
to  cotne  into  action   could  lUlo^ 
hand  to  touch  it  without  burning 
Opened  case  and  found  xhvM  (marke 
I)  jammed;  barked  crank  and  t 
out. 


Delay  1  minute. 

Delay  37  seconds. 

Delay  19  seconds. 

Delay  15  seconds. 

The  barrels  seemed  to  shift  badly. 
was  found  that  if  the  crank  wan  i 
right  place  the  shifting  gear  would 
as  at  first. 

This  was  a  bang  fire,  and  the  sh 
marked  No.  2.  It  was  neceasa 
back  the  crank  and  pick  the  shell 
the  flutes  after  removing  lock  an 
roll,  which  was  easily  done. 
Six  hundred  shots  were  fired  tki 
last  barrel.  It  was  hot  enough  to 
ily  light  paper ;  but  the  ahming 

.   worked  easily. 

Worked  very  well,  dlfpendng  the 
evenly.  The  handle  to  alter  th 
persion  accomplished  its  object 

Fired  slowly,  and  worked  well. 


n  and  Spring. 


^1- 


rmnger. 
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mmenced  rapid  firing  with  same. 
iun«d 


M>mxnenced 


.  in  HprlDg-lock.  having  cleaned  the 
i«ch»nlMai ;  (this  cleaning  was  done 
ritli  al<fobol  and  a  rag.) 

fWd  bamsis 

fted  barrels 

'PPe<» 


Total 


Time. 


A.  m.  t. 
1  57  32 
1  56  00 


3    1  30 
320 

3    8  10 


3 
3 
3 


9  30 
II  15 
14  40 


9 

a 


160 


420 


450 
450 
495 


9,875 


8 


u 

a* 

0 


I 


a 

a 


Remarks. 


Shell  marked  No.  3  had  burst  in  the 
rolls — probabl  J  a  hang-fire ;  a  portion 
of  the  shell  and  the  bullet  were  left  in 
the  gun.  The  firing  might  have  gone 
on  in  40  seconds,  bnt  the  parts  were 
taken  out  of  the  barrel  with  little  dif- 
ficulty. 

Went  ahead  after  a  little  forcing  on  the 
crank. 


Delay  7  seconds. 
Delay  6  seconds. 


l^inethoasand  eight  handred  aud  seveuty-five  roands  were  fired  alto- 
Btber  daring  the  day,  the  crank  being  worked  and  the  cartridges  fed 
y  two  colored  laborers  who  had  never  seen  the  gan  until  brought  to 
le  battery.  They  also  readily  dissected  the  gun — removing  the  three 
arts,  lock  and  two  carrier-rolls,  the  only  parts  liable  to  any  derange- 
ment, or  that  mght  require  cleaning. 

In  order  to  test  the  working  of  the  feed  when  firing  at  a  depression, 
ibe  gun  was  depressed  350,  in  which  position  twenty  one  hundred  rounds 
were  fired,  the  feed  working  as  well  as  when  fired  level. 

Two  cases  of  hang-fires  occurred,  the  cartridges  exploding  after  or 
vhile  being  extracted  ;  but  being  still  inclosed  in  the  *'  flutes''  of  the 
strong  *'  carrier-rolls,"  no  damage  was  done  to  the  mechanism.  In  one 
of  these  cases  the  bullet  remained  in  the  barrel,  but  the  barrels  being 
lifted  into  the  position  shown  in  Fig.  5,  it  was  readily  backed  out  with 
^  ordinary  cleaning-rod.  The  firing  could  have  been  continued  by 
shifting  to  another  barrel,  without  attempting  to  remove  this  bullet, 
thoagh  it  was  removed  in  forty  seconds.  These  cases  of  hang-fire  be- 
ing probably  the  result  of  defective  cartridges,  and  not  due  to  the  gun, 
are  only  noticed  to  show  the  advantage  of  the  "  carrier-rolls  f  they 
t>eing  made  of  steel  are  not  easily  injured,  even  by  a  cartridge  explod- 
Jig  between  them. 

In  the  afternoon  the  gun  was  removed  from  the  butt  to  a  point  near 
b©  bay,  and  two  hundred  rounds  were  fired  over  the  water,  the  object 
^ing  to  show  the  effect  of  the  fire  when  using  the  traversing-gear, 
^hich  is  fully  illustrated  and  described  in  Commander  Sicard's  report, 
''ig.  10.)  We  recommend  the  traversing- gear  to  be  so  arranged  as  to 
Ive  a  greater  spread  to  the  fire,  which  it  will  be  seen,  by  reference  to 
b©  illustration  in  Commander  Sicard*s  report.  Fig.  10,  can  be  readily 
lone  without  at  all  altering  its  design. 

It  is  the  perfection  of  a  traversing- gear,  because  the  amount  of  traverse 
^n  be  regtilated  from  nothing  up  to  the  full  amount  permitted ;  so  that 
be  person  operating  the  gun  can  spread  or  reduce  the  space  covered 
^  his  fire,  according  as  the  object  approaches  or  recedes,  increases  or 
iminishes  its  front,  without  stopping  the  fire.  As  now  arranged,  the 
^row  of  the  traverse  is  only  three  eighths  of  an  inch,  which  gives  but 
O  feet  dispersion  in  a  thousand  yards. 
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In  Commander  Sicard's  report,  it  is  noticed  that  the  heating  of  the 
firing  barrel  caused  it  to  jam  by  expanding  against  the  rear  bearing.    lo 
the  present  trial  this  is  obviated  by  allowing  a  play  of  three-sixteentbs 
of  an  inch  in  the  forward  bearing,  permitting  the  barrels  as  heated  to 
expand  forward. 

After  rapidly  fixing  six  hundred  rounds  from  one  barrel,  it  was  heated 
sufficiently  to  light  paper ;  but  it  gave  no  trouble  in  shitting  barrels. 

The  following  principal  points  were  particularly  noticed : 

1st.  Feed. — ^This  comprises  the  feeding-tube  and  carrier- rolls;  the 
former  keeping  each  cartridge  horizontal  till  it  is  received  by  the  latter, 
the  carrier-roll.  They  are  certainly  an  important  addition  to  the 
mechanism  of  a  machine-gun ;  preventing  the  cartridges  from  accamo- 
lating  before  the  lock,  bringing  the  cartridge  in  line  with  the  firing 
barrel,  receiving  the  empty  shell  as  it  is  withdrawn,  and  carrying  it 
down  clear  of  the  gun ;  in  other  words,  it  receives  and  takes  ctiarge  of 
each  and  every  cartridge  in  succession  from  the  moment  it  drops  into 
the  flutes  until  it  is  fixed  and  extracted;  all  its  movements  being 
exposed,  and  acting  with  certainty. 

2d.  Extraction, — The  double  extractor,  grasping  as  it  does  the  butt  of 
the  cartridge  on  both  sides,  works  with  very  great  certainty.  This  cer- 
tainty is  not  only  due  to  the  fact  of  the  extractors  not  depending  on 
their  spring  or  elasticity,  but  to  a  positive  movement  being  given  to 
their  hooks  by  a  shoulder  on  the  lock-plunger,  working  on  the  curved 
portion  of  their  rear  ends.  Thus  the  extracting-hooks  are  obliged  to 
retain  hold  of  the  flange  of  the  cartridge  until  entirely  extracted,  when 
the  empty  shell  is  readily  removed  from  the  hooks  by  the  carrier-rolls, 
as  already  explained. 

3d.  Lock-mechanism. — The  general  working  of  the  spring-lock  is  sim- 
ilar to  those  used  in  the  Gatling  gun,  but  is  much  more  accessible ;  being 
readily  removed,  if  necessary,  in  a  few  seconds.  We  do  not  see  any 
particular  advantage,  if  any^  in  the  working  of  the  pressure-lock  over 
the  percussion-lock. 

4th.  Accessibility  of  parts. — The  working  parts  being  exposed  by  sim- 
ply turning  back  their  cover,  allows  the  mechanism  to  be  at  once  seen 
and  readily  removed,  and  in  this  respect  is  as  simple  as  the  Gardner 
gun,  and  far  more  so  than  the  Gatling  gun  ;  and,  whenever  a  stoppage 
may  occur,  it43  cause  is  immediately  seen^  and  easily  remedied.  This  fea- 
ture of  this  gun  is  to  be  highly  recommended. 

5th.  Accuracy  of  fire. — ^The  gun  during  this  trial  not  being  tested  for 
accuracy,  we  cannot  say  that  it  is  either  inferior  or  superior  in  -tiiis 
respect  to  other  machine-guns.  But  as  it  fires  all  its  shots  from  one 
barrel  at  a  time,  it  would  not  appear  to  be  liable  to  the  irregularity  of 
accuracy,  which  might  occur  were  any  of  its  barrels  thrown  ont  of  hne. 

6th.  Fouling.-^VoxxT  thousand  two  hundred  rounds  were  fired  without 
cleaning,  an  interval  of  fifteen  minutes  being  allowed  to  elapse,  alter 
two  thousand  one  hundred  rounds  were  fired,  before  the  firing  was 
resumed ;  sufficient  time  to  allow  the  barrel  and  working  parts  to  cool, 
and  thus  harden  any  residuum  that  had  collected.  The  gun  worked  fl$ 
well  apparently,  firing  with  the  same  regularity  and  rapidity  as  when 
clean,  up  to  the  end  of  this  trial. 

7th.  Loss-motion  at  firing-point  to  aUow  for  hang-fires — ^This  is  a  poio^ 
of  considerable  importance.  The  shape  of  the  cam  which  operates  t^ 
lock  is  such,  that  after  the  plunger  has  shoved  the  cartridge  intoti» 
biirrel,  and  it  has  been  fired,  it  continues  to  be  supported  in  rear  by  tie 
cam  during  a  portion  of  its  revolution.  This  is  clearly  shown  in  CdB* 
mander  Sicard's  report,  (Figs.  3  and  4.)    This  arrangement  is  of  gre»^ 
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value  to  a  machioe-gdVi,  where  the  cartridges  are  entered  and  extracted 
from  the  barrel  with  sach  rapidity  that  hang-fires  are  liable  to  occur. 

8tb.  Rapidity  of  fire. — ^This  gnn,  firing  as  it  does  all  its  shots  from  one 
barrel  at  a  time,  compares  in  this  respect  very  favorably,  indeed,  with 
anj  machine-gun.  Twice  during  this  trial  three  hundred  shots  were 
fired  considerably  within  a  minute,  the  actual  time  being  fifty-three  and 
fifty-four  seconds,  respectively.  It  is  proposed  by  the  inventor  to  con- 
Btroct  a  gun  with  double  the  number  of  barrels,  making  eight,  (two  less 
tlian  the  Gatling  gun,)  with  two  locks,  so  that  a  fire  of  four  or  five  hun- 
dred shots  a  minute  can  be  steadily  maintained  without  being  obliged 
t:o  give  a  too  rapid  motion  to  the  crank. 

The  question  of  rapidity  of  fire  being  well  established  for  all  well- 
^oown  machine-guns,  we  think  the  points  to  which  attention  should  now 
l3e  given  in  the  trial  of  a  machine-gun  are  simplicity  of  mechanism,  lia- 
t^iiity  to  get  out  of  order,  and  accessibility  of  parts.  In  these  are  included 
XJie  feed  and  extracting,  also  durability.  We  think  these  points  have 
tDeen  more  highly  developed  in  the  Lowell  Battery  Qun,  and  its  mechan- 
X8m  brought  to  a  nearer  state  of  perfection,  than  in  any  othei^  machine- 
^un  with  which  we  are  acquainted. 

The  shells  which  are  referred  to  in  the  "  record  of  firing,''  and  one  of 
The  proposed  cartridge  cases,  are  respectfully  forwarded  herewith  for  the 
information  of  the  bureau. 

Very  respectfully,  your  obedient  servants, 

A.  S.  CROWNINSHIELD,   . 

Lieutenant-Commander^  U,  8.  A\ 
EDWARD  W.  VERY, 

Lieutenantj  U.  8.  N. 

B.  H.  BUCKINGHAM, 

Lieutenant^  U.  8,  N. 
Captain  William  N.  Jeffers, 

Chief  of  Bureau  of  Ordnance^  'Navy  Department 


Manufacture  of  wrought-iron  tubes  for  the  conversion  of  Kl-inch  Dahlgren 
guns  into  Sinch  muzzle-loading  rifles^  and  the  100-pounder  Parrott  rifle 
into  a  breech-loading  rifle  tubed  with  wroughtiron. 

By  Commander  F.  J.  Hioginson,  Inspector  of  Ordnance, 

The  iron  for  the  tubes  is  obtained  from  the  Ulster  Iron  Works,  at 
Saugerties,  N.  Y.,  and  is  made  from  the  best  American pigiron,  selected 
from  magnetic  and  hematite  ores  taken  from  the  mines  of  New  Jersey 
^Qd  Lake  Champlain. 
Four  different  kinds  of  pigiron  are  mixed  in  the  puddlingfurnace. 
The  puddled  balls  are  first  passed  under  a  trip  hammer,  where  the 
slag  is  removed  and  the  ball  formed  into  a  bloom. 

This  operation  is  very  carefully  watched,  and  balls  showing  signs  of 
^Oy  inherent  weakness  or  want  of  proper  puddling  are  rejected. 

The  blooms  are  rolled  into  slabs,  then  cut  into  short  pieces,  piled, 
^*Hised  to  a  welding  heat,  and  again  rolled  into  slabs.  This  process  is 
^^peated  three  times,  great  care  being  taken  at  each  piling  to  preserve 
^'Ue  direction  of  the  grain,  or  fiber,  of  the  iron. 

The  last  pile  from  which  the  bar  is  finally  rolled  is  composed  of  17 
^labs,  51  inches  long  and  7  inches  wide;  the  top  and  bottom  slabs  are 
^^ch  j  of  an  inch  thick,  and  the  intermediate  ones  i  an  inch. 
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This  pile  is  placed  in  an  anthracite  furnace,  raised  to  a  welding  beat, 
and  passed  through  a  succession  of  rollers  of  gradually  diminishiDg 
dimensions  until  it  is  finally  rolled  into  the  bar  required  for  makiDg 
the  tube. 

This  bar  is  18  feet  long,  and  tapers  from  4  inches  on  the  outside  tii 
34  inches  on  the  inside^  and  is  3^  inches  thick. 

When  this  bar  is  subsequently  rolled  into  a  coil,  the  inside  next  to 
the  shaft,  3|  inches,  expands  and  the  outside  contracts,  making  it  ^ 
inches  sqnare. 

The  slabs  in  this  bar  stand  vertical  in  the  direction  of  its  length,  and 
in  the  subsequent  coil- welding,  which  takes  place  on  the  side  of  the  bar 
and  against  the  flat  of  the  slabs,  they  are  drawn  more  solidly  togetber. 

The  iron  of  these  bars  breaks  at  a  tensile  strain  of  50,000  pounds  to 
the  square  inch,  and  presents,  when  fractured,  a  bright  fibrous  appear- 
ance, indicating  great  tenacity  of  character. 

The  operation  of  making  a  tube  is  divided  into  three  parts,  viz: 
rolling,  coil-welding,  tube-welding. 

ROLLINa. 

The  bar  to  be  rolled  into  a  coil  is  36  feet  long,  two  of  the  original 
bars  being  welded  together  with  a  tongue- weld. 

This  bar  is  placed  in  a  long  furnace  and  heated  by  a  blast  to  a  good 
red  heat,  it  is  then  drawn  out  and  rolled  around  a  shaft  6^  inches  in 
diameter,  and  slightly  tapering  at  one  end. 

The  shaft  with  the  coil  upon  it  is  then  lifted  by  a  crane  from  its 
bearings,  and  the  coil  slipped  off  the  tapering  end;  it  is  received  upon 
a  flat  iron  plate,  where  it  is  allowed  to  cool  without  losing  its  alignment. 

COIL  WELDING. 

The  coil  to  be  welded  is  placed  on  the  end  of  a  long  porter- bar,  having 
a  movable  balance-weight  on  the  other  end,  and  laid  horizontally  in  a 
reverberatory  furnace.  When  the  coil  arrives  at  a  red  heat  it  is  taken 
out  of  the  furnace  on  the  i)orter-bar,  and  shoved  into  an  iron  pipe  wbich 
is  canted  on  its  side  to  receive  it^  this  pipe  is  made  of  strong  cast  iron 
four  (4)  inches  thick,  four  (4)  feet  long,  and  with  an  interior  diameter  of 
fourteen  (14)  inches;  the  pipe  with  the  coil  inside  is  then  drawn  verti- 
cally under  an  8-tou  steam-hammer  and  given  a  few  light  blows  to  form 
the  coil  firmly  together;  it  is  then  replaced  in  the  furnace,  and  wbeo 
raised  to  a  welding  heat  is  again  placed  in  the  pipe  under  the  hammtf 
and  receives  seven  or  eight  welding  blows;  this  welding  process  is ^^ 
peated,  after  which  the  coil  is  allowed  to  cool. 

This  process  is  considered  the  most  important  of  the  whole  operation, 
as  any  impurities  lodging  between  the  folds  of  the  coil  before  they  are 
closed,  or  too  great  a  loss  of  welding  heat  between  the  furnace  and  the 
hammer,  will  prevent  a  perfect  welding  of  the  coil. 

The  use  of  a  pipe  for  coil  welding  is  different  from  the  method  pur- 
sued in  England  and  is  thought  to  be  superior. 

TUBE  VTELDING. 


The  welded  coils  are  first  bored  out  sufficiently  to  detect  any  fla^ 
and  their  ends  faced  and  reciprocally  recessed  for  shrinking  together. 
The  projection  or  shoulder  is  slightly  longer  than  the  depth  of  tb^ 
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recess,  so  that  when  the  coils  are  pressed  together  ia  the  faroace  the  first 
welding  will  take  place  iu  the  interior;  the  recess  is  expanded  and 
shrank  over  the  shoalder,  thas  holding  the  two  coils  together  while 
being  placed  in  the  furnace;  the  joint  is  then  placed  in  a  reverberatory 
furnace  eighteen  (18)  inches  wide  and  five  feet  long,  having  in  the  center 
a  door  on  each  side  through  which  the  ends  of  the  coils  project,  and 
the  blast  falls  only  on  the  joint. 

A  cross-head  supported  by  two  iron  bars  is  placed  a<]:ainst  one  of  the 
projecting  ends,  while  a  screw-press  of  one  hundred  tons  is  brought  to 
bear  on  the  other  end. 

As  the  joint  arrives  at  a  welding  heat,  the  press  is  screwed  up  and 
the  coils  driven  into  each  other. 

Two  coils  united  form  a  section,  and  two  sections  similarly  united  form 
a  tube. 

When  judged  sufficiently  united,  the  section  is  withdrawn  from  the 
furnace  and  the  bulging  around  the  joint  straightened  under  the  ham- 
mer. 

The  welded  tube  is  then  bored  out  to  within  one-tenth  of  its  final  di- 
ameter and  a  cut  is  taken  of!;*  the  outside. 

It  is  then  carefully  inspected,  and  subjected  to  a  water-pressure  of 
one  hundred  and  forty  (140)  pounds. 

After  inspection  the  tube  is  put  in  the  turning-lathe  and  turned  down  at 
the  breech  to  receive  the  B  tube. 

The  B  tube  is  made  from  a  welded  wrought-iron  coil,  constructed  in 
tbe  manner  already  des<3ribed,  and  thirty-two  (32)  inches  long  and  one 
and  seventy-fiv6  hundredths  (1^^75)  inches  thick ;  it  is  shrunk  over  the 
breech  end  of  the  main  or  A  tube  with  a  shrinkage  of  (V^OOS,  the  A 
tabe  having  previously  been  turned  down  (l".75)  to  receive  it.  Around 
this  reduced  portion  of  the  A  tube  a  spiral  groove  or  gas-escape  0".05 
deep  and  O'M  wide  is  cut,  which  communicates  with  a  small  hole  bored 
through  the  breech  when  the  tube  is  in  position  in  the  gun. 

This  arrangement  of  the  B  tube  and  gas-escape  is  a  safety  measure, 
tbe  intention  being  that  any  fracture  of  the  A  tube  underneath  the  B 
tabe  sufficient  to  allow  the  escape  of  gas  into  the  groove  will  imme- 
diately be  indicated  at  the  breech  of  the  gun,  and  give  timely  warning  of 
the  danger  within. 

A  sijrew-plug,  6".6,  closes  the  breech-end  of  the  tube  and  forms  the 
bottom  of  tbe  bore. 

Tbe  tube  is  next  taken  to  the  rifling-machine  and  rifled  on  the  follow- 
ing dimensions,  viz : 

Twist,  uniform ;  one  turn  in  forty  (40)  feet,  16  lands  and  grooves,  each 
0".8;3776  wide;  grooves,  0".075  deep. 

Kifling  commences  10"  from  bottom  of  bore. 

After  rifling,  the  tube  is  fine-turned  to  fit  the  gun. 

The  dimensions  of  the  finished  tube  are  as  follows,  viz  : 

Length  =  131".2 ;  thickness,  2".76. 

Length  of  bore  =  128".2. 

Diameter  of  bore  =  8". 

The  Xl-inch  gun  into  which  this  was  fitted  was  first  bored  out  to  a  di- 
a^meter  of  of  13".5,  and  a  thread  for  the  screw-collar  cut  around  the 
t^uzzle. 

To  this  cast-iron  casing  the  tube  is  fitted,  using  points  and  horseshoe 
gauges.  The  play  should  not  exceed  0^.007  at  the  breech,  nor  0^^015  at 
^he  muzzle. 

A  small  threefold  purchase  was  used  to  haul  the  tube  into  the  casing. 
It  is  secured  in  the  muzzle  between  tbe  tube  and  the  casing. 
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A  small  pin,  or  steadjingplag,  is  secared  throagb  the  casing  and  intd 
the  tabe  on  the  side  jast  forward  of  the  trunnions,  to  prevent  the  tabe 
from  turning. 

As  the  preponderance  of  the  guns  was  changed  after  conversion  froo 
plus  to  minus  at  the  base-ring,  the  axis  of  the  trunnions  was  carried  for- 
ward 1".6,  by  first  turning  them  down  eccentrically  and  then  fitting  on 
a  composition  sleeve.  I 

The  present  preponderance  is  plus  300  pounds  at  the  base-ring,  aod' 
the  weight  of  the  converted  gun  is  17,330  pounds. 

As  the  converted  guns  are  to  be  fired  with  friction  primers,  the  lock 
masses  have  been  removed;  the  vent-piece,  which  is  of  copper  V  in  di- 
ameter, is  screwed  in  through  the  casing  and  tube,  and  has  a  nut  and 
shoulder  on  the  upper  end. 

Froof'firing, — The  guns  when  finished  were  subjected  to  a  proof-firing 
of  ten  (10)  rounds;  five  (5)  of  these  rounds  were  with  20  pounds  (^ 
hexagonal  powder,  and  five  (5)  with  35  pounds — the  shot  in  each  case| 
weighing  180  pounds.  ' 

The  expansion  of  the  wrought-iron  tubes  during  proof  may  be  seeat 
from  the  following  table. 

The  point  taken  in  each  gun  is  118  inches  from  the  muzzle  and  aboat 
the  center  of  the  cartridge  when  in  the  gun. 

The  play  of  the  tubes  has  been  deducted : 

No.  of  gan.  EniArgemeBt 


No.  of  gun.  Enlargement. 

165—1 0".016 

166—2 : 0''.027 

167—3 0".014 

168—4 0".0l9 

169—5 0^0l« 

170—6 0".0l7 


171—  7 0".aat 

172—  8 1 O".01^ 

173—  9 0".(fil 

174—10 o".oa 

181—11 O".01 

Average  eulargement 0".0l 


The  enlargement  in  the  powder-chamber  gradually  diminishes  towanl 
the  muzzle,  and  at  distance  68''  from  it  no  appreciable  expansion  ca 
be  found.     Where  the  expanding-ring  takes  the  grooves,  the  expansioa 
suddenly  increases  for  two  or  three  inches,  and  then  as  suddenly  de- 
creases.   This  occurs  at  a  distance  of  100''  from  the  muzzle,  or  28"  froat 
the  bottom  of  the  bore. 

As  the  35pound  cartridge  occupies  24"  from  the  bottom,  and  theshol^ 
when  home  is  placed  close  against  it,  inference  seems  to  be  thatth< 
shot  has  a  forward  movement  of  4"  before  the  ring  takes  the  grooves  j 
with  a  20-pound  charge  it  would  be  somewhat  more. 

The  velocities  obtained  during  proof  with  Benton's  thread  velocit 
meter  were  as  follows,  viz  : 

Charge  of  powder. 

20  pouDds. 
35  pounds. 

The  velocities  were  taken  at  a  distance  of  175"  from  the  muzzle  o 
the  gun,  and  with  1^  depression. 
The  following  table  will  show  the  pressure  during  proof,  viz : 

Charge.  Namber  of  fires.  Average  initia]  preasan. 

20  poauds.  13  20.746 

35  poaods.  14  30.080 

As  the  shot  were  fired  in  a  butt,  no  ranges  were  obtained. 
No  flaws  or  imperfections  of  any  kind  were  developed  daring  proof.] 
Considering  that  these  eleven  tubes  manufactured  for  the  Navy  v( 
the  first  of  the  kind  ever  made  in  this  country,  the  sacceas  of  thei 
tempt  is  assuring  *,  mot^  particularly  as  it  is  stated  in  au  English  wc 


Number  of  Area; 

Average  initial  velocitj. 

16 

1,200.0  feet. 

23 

1,466.7  feet. 

loflOOPdr.l 


By  the  inserti 
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;he  difficulty  of  obtaining  a  perfect  coiled  tube  was  at  one  time  so 
bat  two  out  of  every  three  were  rejected." 

ersion  of  the  lOOpounder  Parrott  rifle  into  a  breech-loader, — ^The 
of  the  rifle  to  be  converted  was  first  cut  off  at  a  distance  of  1" 
le  base  ring  and  the  bore  enlarged  to  receive  a  wronght-iron  tube, 
d  from  the  rear. 

gun  was  bored  out  to  a  diameter  of  1^^75  from  the  breech  to  the 
ms,  and  to  a  diameter  of  WA  from  the  trunnions  to  the  muzzle, 
ger  diameter  at  the  breech  corresponding  to  a  greater  thickness 
tube  in  that  portion. 

rew-thread  for  a  collar  was  cut  in  the  cast  iron,  both  at  the  breech 
the  muzzle. 

band  was  not  removed  and  remains  the  same  as  in  the  old  gun. 
wronght-iron  tube  fitted  to  this  casing  was  made  of  five  welded 
)nstructed  and  united  together  in  the  same  manner  as  those  for 
Dch  muzzle-loading  rifle. 

two  breech  or  reinforce  coils  of  the  tube  were  made  with  3^"  bar- 
md  the  other  three  coils  with  2f"  bar-iron,  and  they  were  all 
on  a  shaft 5J"  in  diameter;  where  the  reinforce  portion  of  the 
3ases,  a  shoulder  is  rounded  off  to  fit  the  casing, 
welded  tube  after  having  been  bored  out  to  its  final  diameter, 
was  put  in  the  lathe  and  turned  down  as  nearly  as  possible  to 
ne  diameter  as  the  bore  of  the  casing, 
tube,  when  finished,  has  the  following  dimensions,  viz  : 

139" 

of  re-inforce - 45''.5 

of  8crew-box 10".2 

>88  of  re-iuforce 2'^675 

188  of  tube  from  re-iuforce  to  muzzle 2" 

>r  of  bore 6".4 

of  bore 12d".7 

iruiug  the  tube  to  fit  the  casing  the  mnzzleend  was  given  a  slight 
to  facilitate  its  entry ;  the  gun  and  tube  were  then  placed  in  a 
iron  frame,  which  consisted  of  two  cross  heads  connected  together 
>  heavy  iron  side-rods.     . 

muzzle  of  the  gun  was  placed  against  one  cross-head  and  the 
)rced  in  from  the  rear  by  two30ton  hydraulic  jacks  supported  by 
against  the  other  cross-head ;  after  the  tube  had  been  forced 
l)y  the  jacks,  a  collar  3J"  wide  was  secured  in  at  the  breech,  be- 
the  tube  and  the  casing,  and  similar  one  at  the  muzzle, 
gun  was  then  put  in  the  turning-lathe  and  the  breech-end  of  the 
oredand  fitted  to  receive  the  breech -plug  and  Broadwell  ring ;  it 
en  taken  to  the  rifling-machine  and  rifled  on  the  following  sys- 
iz: 

3t  uniform,  one  turn  in  32  feet. 
Ive  (12)  lands  and  grooves,  each  8."83776  wide, 
th  of  grooves,  0".075. 

apparatus  for  closing  the  breech  of  this  gun  is  on  the  French  sys- 
nd  consists  of  a  steel  plug  9''  long  and  (y'.Sl  in  diameter,  around 
'cumference  of  which  is  cut  a  screw-thread  corresponding  to  the 
t  around  the  screw-box  in  the  tube ;  the  plug  and  screw-box  are 
>cally  slotted  in  three  places,  so  that  it  can  be  shoved  down  to  its 
gs  by  hand  before  engaging  the  threads. 

cutting  the  slots  on  the  plug,  the  outer  thread  is  not  cut  through^ 
revents  the  plug  from  entering  beyond  the  point  where  th^ 
Is  will  take  each  other  fairly. 
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On  the  inner  face  of  the  breech-plag  a  circalar  nose  plate  is 
\?hieh  is  held  in  position  by  a  central  bolt  which  passes  through 
in  the  center  of  the  plug,  and  is  set  up  with  a  screw-nut  which 
cessed  into  its  outer  surface. 

This  nose- plate  is  of  steel,  and  bears  tightly  against  the  Bros 
ring  when  the  breech-plug  is  ready  for  firing. 

The  Tent  passes  through  the  center  of  the  bolt  holding  the 
plate. 

The  inner  surface  of  the  nose-plate  has  been  left  flash,  and  a  si 
piece  of  copper  sewed  to  the  bottom  of  the  cartridge  acts  as  a  gas-cl 
in  firing. 

On  the  outer  end  of  the  plug  is  screwed  a  bronze  facing,  which  \ 
sists  of  two  handles,  a  lever-arm  and  a  movable  vent-guard. 

A  bronze  frame  or  bracket  is  hinged  to  the  rear  of  the  gun  on 
right  of  the  bore,  and  is  so  hung  that  when  the  breech-plug  is  di 
from  the  gun  it  slides  directly  into  this  bearer,  and  is  swung  in 
right,  leaving  the  bore  clear  for  loading. 

When  the  gun  is  loaded  the  bearer  is  swung  toward  the  bore, ; 
bringing  up  suddenly  against  the  gun,  the  breech-plug  slides  off  | 
the  slots,  and  where  it  also  brings  up  the  lever-arm  is  turned  60^  to 
right  and  caught  with  a  spring. 

The  vent-guard  is  so  arranged  as  to  be  closed  by  the  action  of 
lever-arm  in  unlocking,  and  remains  closed  until  moved  off  by  haj 
after  the  plug  is  again  screwed  up  for  firing. 

The  gun  cannot  be  primed  until  this  has  been  done. 

Conversion  of  a  lOOpounder  Parrott  rifle  into  a  breeth-loader  on  the  Fr\ 

system.  > 

The  breech  of  the  lOO-pounder  to  be  converted  was  cut  off  at  thebi 
ring,  and  the  band  removed  by  heating  and  expanding  it  in  a  chare 
fire. 

The  gun  was  then  bored  out  for  a  distance  of  58".2  from  the  bi 
ring,  the  diameter  of  the  boring  being  11".75  for  the  first,  12".5 1 
8".30  for  the  remaining  distance. 

Around  the  enlarged  portion  of  the  boring  a  coarse  female  screv 
five  threads,  was  cut  to  correspond  with  a  screw  cut  around  the  oat 
of  the  reinforce  portion  of  the  steel  lining. 

This  screw  is  left-handed,  so  that  the  tendency  of  the  rifle  mo 
(right-handed)  would  be  to  tighten  the  tube. 

The  steel  tube  or  lining  fitted  to  this  casing  was  made  from  an  ii 
of  tough  cast  steel  obtained  from  the  Midvale  Steel  Works,  Peoi 
vania.  When  turned  and  bored  as  required,  its  dimensions  wei 
follows : 

Length 51 

Length  of  re-inforce 1^ 

ThicKDess  of  re-inforce 

Thickness  of  tnbe  forward  of  re-inforce 

Diameter  of  bore ^ - ' 

Diameter  of  screw-chamber 

A  screw-thread  is  cut  around  the  outside  of  the  re-inforce  portic 
the  tube,  which  was  turned  to  an  exterior  diameter  C.OOl  greater  i 
the  interior  diameter  of  the  casing. 

To  fit  the  tube  into  its  casing,  the  latter  was  placed  in  a  ven 
cbarcoal-fnmace,  with  the  muzzle  down  and  the  top  of  the  furnaces 
ng  flush  with  the  breech  where  it  had  been  cut  off,  thus  leaving 
bore  clear  for  entering  the  tube. 


i 
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heat  circalated  in  the  farnace  aroand  the  oatside  of  the  casing^ 

e  tube  was  saspended  ft:om  a  crane  over  the  bore. 

m  the  casing  was  sufficiently  expanded  the  tube  was  lowered  into 

re  and  screwed  firmly  into  place. 

old  band  which  had  been  removed  was  increased  from  27^'  to  39'' 

^h,  bringing  it  forward  to  within  2".76  of  the  rimbase. 

new  band  was  expanded  in  a  charcoal  fire  and  shrunk  on  the  gun 

shrinkage  of  0''.062. 

gun  was  then  pat  in  the  rifling-machine,  and  the  rifling  which 
led  in  the  original  bore  was  continued  onto  the  tube. 

rifling  was  on  the  following  system  : 
b  increased  from  zero  to  one  turn  in  19'  at  muzzle, 
al  lands  and  grooves  each  V',2566  wide. 

of  bore 128" 

of  rifling 124" 

breech-closing  apparatus  fitted  to  this  gun  is  the  French  screw- 
ith  central  fire,  the  same  as  that  fitted  to  the  100-pounder  Par- 
fle  converted  into  a  breech-loader  by  the  insertion  of  a  wrought- 
be,  with  the  addition  of  a  lever,  rack,  and  pinion,  to  give  additional 
for  opening  and  closing  breech.  This  is  done  to  show  the  sys- 
\  applied  to  heavy  guns,  but  is  not  necessary  for  this  caliber. 
[>ectfu]ly  submitted. 

F.  J.  HIGGINSON, 
Commander^  and  Inspector  of  Ordnance, 


Hion of  naval  Sinch  breech-loading  howitzers^  with  instrttctions  for 

their  use  and  care. 


JLATURE  FOR  3-INCH    BREECH-IX)ADING    HOWrTZER  OF    350  POUNDS. — PLATE  II. 


Qun. 


Bks. 

sk- fillets. 

)ch-faoe. 

t  cylinder. 

t  fillet. 

>nd  cylinder. 

>nd  fillet. 

Be. 

[bases. 

anions. 

zle-face. 

rating  lag,  (with  slot,  pin-hole,  and 

in.) 

r  sight-bar. 


14.  Sight  thumb-screw. 

15.  Tmnnion-sight. 

16.  Cheek-hinge. 

17.  The  screw-box,  (or  plug-nut.) 

18.  Breech-screw,  (or  nut-fillets.) 

19.  Breech-blanks. 

20.  Breech-slope. 

21.  Breech-face. 

22.  Powder-chamber. 

23.  Sbot-chainber. 

24.  Centering-slope. 
2.5.  Compression-slope. 
26.  Qpre. 


Breech-mechaniam. 


collar. 

ar-hinge. 

ar-lands. 

ar-grooves. 

ie-U>lt  masses. 

sh-mass. 

3h-maas. 

3  of  collar. 

nd  of  coUar. 

ar-fuide. 

ar-locking  faces. 


38.  The  breech-plug. 

39.  Slotted  screw-threads. 

40.  Closing-blanks. 

41.  Locking-blank. 

42.  Plug-locking  faces. 

43.  Guide- bolt  slots. 

44.  Latch-slot. 

45.  Plug-flange. 

46.  Flange-rim. 

47.  The  hollow. 

48.  The  hand-gripe. 


1 


202 


REPORT  OP  THE  SECRETARY  OF  THE  NAVY. 


49.  The  lever. 

50.  The  handle. 

51.  The  nipple. 

52.  TheoatcD,(or   snap,)  (  loop,  a. 

consisting  of—        <  nose,  b, 

(  shank,  c- 
[  nose,  a. 

53.  The  latch,  consisting  !  tail,d. 

of—  ]  shank,  c. 

I  head,  d. 


54.  Nose-plate;  one  for  metallic  i 

one  for  serge-bag. 

55.  Nose-plate  reoeas 

56.  Nose-plate  boss. 

57.  Boss-recess. 

58.  Noee-plate  screws. 

59.  Vent-check,  (with  gaide-6cre\ 

60.  Gaide-bolt,  (for  collar.) 


61.  Ring- free. 

62.  Flange. 

63.  Curve. 

64.  Crown. 


BroadweU  ring, — Full  size. 


65.  Front. 

66.  Nose-plate  flange. 

67.  Ring-grooves. 


GENERAL  DESCRIPTION. 

For  some  time  experiments  have  been  going  on  with  a  view! 
introduction  of  breech-loading  rifled  boat-howitzers  into  the  Nai 
it  is  thought  that  the  armament  described  in  the  following  pa| 
be  found  suitable  for  the  purpose  in  view. 

Two  sizes  of  the  3inch  rifle  are  adopted,  and  when  made  of 
they  will  weigh  350  and  500  pounds,  respectively.    For  the 
both  classes  will  fire  projectiles  of  eight  pounds'  weight;  the  pro] 
charge  being  twelve  ounces  of  large-grain  cannon-powder  for  the 
and  sixteen  ounces  for  the  heavy  gun.    This  charge  is  inclosed] 
ordinary  serge  cartridge-bag. 

Plate  II  shows  the  profiles  of  the  light  gun.    It  will  be  seen  tht 
exterior  consists  of  two  short  cylinders  forming  reinforces,  and  a| 
cated  cone  forming  the  chase.    These  are  connected  with  one 
by  fillets. 

In  the  heavier  gun  the  second  or  smaller  cylinder  is  dispensed] 
and  the  chase  is  carried  back  to  the  first  cylinder.    In  both  pi 
the  rimbases  are  connected  to  the  chase  by  heavy  fillets. 

At  the  rear  end  of  the  first  cylinder  a  flat  cheek,  1,  is  worked  on  < 
side  of  the  gun,  and  an  elevating  mass,  or  lug,  (12,)  underneath, 
right  cheek  carries  the  collar-hinge,  the  left  receives  the  nose  of 
collar-latch,  and  also  holds  the  tangent-sight,  which  is  set  at  a  pe 
nent  angle  of  two  degrees  to  the  left  of  the  vertical  in  order  to  i 
for  drift  of  the  projectile.  The  cheeks  are  joined  to  the  first  cyli 
on  all  sides  (except  to  the  rear)  by  fillets,  as  is  also  the  elevating 
The  rear  faces  of  the  cheeks,  and  also  that  of  the  elevating-lug, 
one  with  the  general  plane  of  the  breech. 

The  bronze  ingots  for  these  guns  are  run  solid,  in  a  cast-iron 
mold,  muzzle  down,  the  mold  being  somewhat  longer  on  breed 
muzzle  than  the  neat  length  required  for  the  finished  gun.  The  t 
uess  of  the  chill-mold  is  a  semi-diameter  of  the  ingot  at  each  po 
its  length,  and  the  diameter  of  the  ingot  is  one-half  an  inch  gi 
than  that  of  the  finished  gun. 

Before  being  turned  upon  the  outside  the  guns  are  smooth-boret 
diameter  of  2.62  inches,  and  then  the  bore  is  enlarged  (by  the  si 
sive  passage  of  ten  steel  mandrels,  increasing  gi-adnally  in  size 
diameter  of  2.92  inches.  This  treatment  takes  about  ten  per  ce 
the  extensibility  out  of  the  metal  composing  the  walls  of  the 
(Note  I.) 
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5  gaus  are  rifled  with  a  regular  right-handed  twist,  and  show  at 
nzzle  sixteen  ribs  and  sixteen  grooves  of  equal  breadth ;  the  ribs 
g  a  height  of  fonr-hundredths  of  an  inch. 

J  inclination  of  the  rifling  is  six  degrees  from  an  element  of  the 
>n  the  driving  side  of  the  rib,  and  somewhat  less  on  the  reverse 
making  the  width  of  the  rib  two-hundredths  of  an  inch  less  at  the 
it  the  shot  than  at  the  muzzle. 

rard  the  bottom  of  the  bore,  and  immediately  in  rear  of  the  full 
^,  is  found  the  **  shot-chamber."  The  diameter  of  the  bore  proper 
mandreliug  is  2.92  inches  across  the  ribs  and  3  inches  to  the  bot- 
►f  the  grooves.  • 

len  the  shot-chamber  is  reached,  however,  the  ribs  are  cut  away — 
slope — toward  the  rear,  having  an  inclination  of  four-hundred ths 
inch  (the  depth  of  the  rib)  in  two  inches  of  length.  This  incline 
led  the  compression-slope;  it  receives  the  belt  of  the  projectile, 
1  loaded,)  and  centers  the  latter  while  in  the  loading  position  and 
is  being  driven  into  the  bore.  (Plate  I,  25.)  To  the  rear  of  this 
ression-slope  the  chamber  continues  on  at  a  somewhat  quicker  in- 
ion,  connecting  the  shot-chamber  with  the  powder-chamber.  The 
(Plate  II,  22)  is  also  a  truncated  cone,  and  has. a  diameter  at  the 
rd  end  of  3.20  inches,  that  of  the  rear  end  being  3.25  inches  where 
ring-recess"  is  reached. 

s  recess  is  a  short  cylinder  0''.39  long.  It  contains  the  Broadwell 
leck  ring,  and  is  connected  with  the  powder-chamber  by  a  *'  round" 
^ht-hundredths  of  an  inch  rndius.  (Plate  I,  GS,) 
nediately  in  rear  of  the  ring-recess  is  found  the  *' screw-box." 
3 1,  17.)  It  is  united  to  the  ring-recess  by  a  heavy  fillet.  The 
-box  has  a  female  screw  chased  upon  its  surface,  the  thread  having 
ime  profile  and  pitch  as  that  cut  upon  the  breech-plug.  Three 
istant  "blanks"  are  planed  longitudinally  through  the  thread, 
3ne  removing  one-sixth  of  the  surface.  One  blank  is  found  at  the 
t  part  of  the  screw-box,  and  the  other  two  equidistant  from  the 
around  the  interior  surface 

rear  of  tlie  screwbox  is  the  *' guide-recess,"  (Plate  I,  69,)  a  shal- 
ircular  hollow  in  the  rear  face  of  the  breech,  having  its  sides  in- 
l.  As  the  collar  closes,  a  projection  or  guide  on  its  forward  face 
to  this  recess  and  directs  the  axis  of  the  collar  into  coincidence 
that  of  the  screw-box,  thus  insuring  the  easy  entrance  of  the 
hplug.  Immediately  in  rear  of  the  guide-recess  the  gun  is  ter- 
«d  by  a  plane,  passed  perpendicularly  to  the  axis  of  the  bore. 
5  lug  for  the  elevating-screw  is  placed  vertically  under  the  first 
ler  of  the  gun,  and  at  its  rear  end.  It  is  slotted  in  a  longitudinal 
ion  to  receive  the  head  of  the  elevating-screw,  and  is  pierced  lat- 
with  a  hole,  which  receives  a  finch  pin  used  for  coupling  the 
of  the  screw  to  the  gun. 

The  breech-mechanism. 

er  the  gun  is  loaded,  the  opening  in  rear  of  the  powder-chamber  is 
I  by  the  breech-plug,  (Plate  II,  38,)  which  is  secured  in  its  place  as 
^s: 

)  plug  (which  is  a  cylindrical  piece  of  bronze  or  soft  steel)  has  a 
1  cut  upon  it,  having  the  same  pitch  and  profile  as  that  cut  on  the 
or  of  the  screw-box  in  the  breech  of  the  gun.  One-half  of  the 
ig  surface  of  the  plug-thread  must  be  cut  away,  (in  the  samemauner 
\  already  been  described  for  the  screwbox,)  and  the  area  thus  to  be 
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removed  is  distributed  into  three  longitudinal  blanks^  cut  at  equal  in- 
tervals around  the  engaging  surface. 

We  thus  have  on  the  plug,  and  also  in  the  screw-box,  three  sections 
of  screw-threads,  separated  by  blanks,  running  parallel  to  an  element 
of  the  bore,  forming  a  slotted  screw. 

In  order  to  lock  or  secure  the  plug  into  the  rear  of  the  bore,  it  is  only 
necessary  to  match  its  threaded  sections  to  the  blanks  of  the  screw-box 
and  to  push  the  plug  at  once  home.  A  turn  to  the  right  of  one-sixth  of 
the  circle  then  engages  (at  the  same  time)  all  the  threads  of  the  plug 
with  those  of  the  screw-box ;  after  which  the  plug  is  ready  to  oppose 
the  eflbrt  of  the  charge.^  (Note  II.) 

In  rear  of  the  threaded  sections  the  plug  is  plain  (Part  I,  41)  where  it 
works  circumferentially  in  the  collar,  and  it  is  terminated  at  the  rear 
end  by  a  flange,  having  its  forward  side  furnished  with  locking-faces, 
(42,)  the  use  of  which  will  be  explained  further  on.  The  rear  end  of 
the  plug  is  deeply  recessed,  in  oider  to  obtain  lightness :  the  forward 
end  is  terminated  by  a  flat  face,  which  is  recessed  in  the  center  to  re- 
ceive the  boss  of  the  nose-plate,  (5G.) 

The  plug  is  also  pierced  with  an  axial  hole  (70)  one  inch  in  diameter. 

The  nose-plate  is  made  of  steel,  and  is  somewhat  less  in  diameter  than 
the  body  of  the  plug.  It  presents  the  appearance  of  a  low  truncated 
cone,  terminated  by  two  short  cylinders.  On  its  rear  surface  it  has  a 
boss,  (56,)  from  which  projects  the  stem,  (71,)  which  passes  through  the 
hole  in  the  axis  of  the  plug.  A  nut  (72)  runs  upon  this  stem,  and,  liear- 
ing  against  the  forward  face  of  the  hollow,  enables  us  to  bring  the  nose- 
plate  to  a  firm  bearing  against  the  forward  face  of  the  plug. 

The  forward  face  of  the  nose-plate  bears  against  the  gas-check  ring 
(73)  when  the  breech  is  locked.  The  vent  passes  entirely  through  the 
axis  of  the  nose-plate  and  stem,  the  rear  orifice  being  found  in  the  center 
of  the  after  end  of  the  stem,  and  the  forward  one  in  the  center  of  the 
nose-plate. 

At  the  latter  point  the  nose-plate  is  recessed,  (74,)  and  a  gas-check  (59) 
is  fitted  over  the  orifice  of  the  vent.  This  vent-check,  as  it  is  called, 
consists  of  a  disk  of  mild  steel,  secured  over  the  interior  orifice  of  the 
vent  by  four  steel  screws,  which  pierce  through  the  disk  perpendicular 
to  its  flat  surface  and  near  its  edge.  The  screws  are  equidistant  from 
one  another,  and  their  heads  are  not  set  down  hard  upon  the  disk,  but 
allow  it  to  rise  about  five-hundredths  of  an  inch.  The  pressure  of  primer- 
gas  through  the  vent  pushes  the  disk  forward  and  admits  flame  to  the 
charge ;  then  the  pressure  of  gas  arising  from  the  combustion  of  the 
charge  forces  the  disk  firmly  back  upon  the  orifice  of  the  vent,  and  pre- 
vents all  leakage  in  that  direction.  (Note  III.)  The  shanks  of  the  four 
securing  screws  act  as  guides  to  the  disk  during  its  motion. 

As  before  remarked,  the  outer  orifice  of  the  vent  is  found  at  the  rear 
end  of  the  axis  of  the  stem ;  but  as  this  is  not  a  convenient  place  from 
which  to  fire  the  primer,  a  secondary  or  oflset  vent  is  drilled  nearly 
through  a  short  cylinder  of  steel,  75,  (Plate  I,)  the  lower  end  of  which 
is  made  to  pass  vertically  down  through  the  nose-plate  stem  near  its 
rear  end.  The  lower  end  of  the  vent  in  this  cylinder  is  turned  at  right 
angles  and  comes  out  in  the  axis  of  the  main  vent,  as  shown  at  76. 

It  will  be  seen  that  if  a  primer  is  fired  at  77,  the  gas  has  free  passage  to 
the  forward  oriflce  of  the  main  vent,  but  is  stopped  off  toward  the  rear. 
The  upper  end  of  the  cylinder  containing  the  secondary  vent  is  inserted 
(from  below)  through  the  upper  part  of  the  plug-fiange,  and  comes  oat 
very  conveniently  for  priming.  (Note  IV.) 

It  will  be  understood  from  ^rhat  has  preceded  that  the  nose-plate  is 
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Qovable  lon^tadinally  by  loosening  or  tightening  the  nut  npon  the 
Item.  The  object  of  this  is  to  allow  of  the  nose-plate  face  being  brought 
ip  against  the  Broadwell  ring,  even  if  the  plag  should  be  foand  set  to 
he  rear  somewhat  after  repeated  firing.  In  sach  a  case  the  nose-plate 
?ill  be  broaght  forward  by  liners  (in  the  form  of  flat  rings  of  the  neces- 
ary  thickness)  inserted  behind  the  rear  bearing  faces  Of  the  plate  at  56 
md  78. 

The  plate  is  then  replaced  in  the  plag,  and  the  nut  being  set  np  taut, 
he  forward  face  of  the  nose-plate  should  be  found  to  bear  against  the 
ing.  Care  must  be  taken  to  have  the  outer  and  inner  liners  of  equal 
/hickness.  (^ote  Y.)  It  is  not  necessary  that  the  nose  plate  shmild 
jress  the  ring  very  strongly — only  that  the  surfaces  should  bear  evenly 
ind  moderately  against  each  other,  the  crown  of  the  ring  being  at  the 
»ame  time  pressed  against  the  forward  face  of  the  ring-recess. 

A  slot  is  cut  npon  the  surface  of  each  of  the  three  closing-blanks  on 
the  plug ;  these  slots  run  longitudinally  down  the  center  of  the  blanks 
on  the  forward  (or  engaging)  part  of  the  plug,  but  npon  the  locking- 
blank  they  turn,  and  run  circumferentially  at  the  sahie  inclination  as 
that  of  the  breech-plug  thread,  and  in  a  direction  contrary  to  the  turn 
of  the  plug  while  being  locked  into  the  screw-box.  These  slots  are  wide 
and  deep  enough  to  r^ulily  receive  the  lower  ends  of  the  guide-bolts, 
which  project  through  the  collar. 

Near  the  closing-slot  in  the  left  blank  is  found  a  second  and  narrower 
slot,  parallel  to  the  longitudinal  part  of  the  large  one,  and  running  into 
iihe  latter  on  the  locking-blank.  This  smaller,  slot  receives  the  heel  of 
he  latch,  and  at  its  forward  end  rises  on  an  incline  to  the  saddle, 
^hich  will  be  further  referred  to  in  the  description  of  the  collar. 

Around  the  rear  end  of  the  breechplug  a  flange  is  raised,  the  forward 
ideof  which  is  finished  with  three  locking-faces.  (Plate  II,  42.)  These 
lave  the  same  pitch  as  those  on  the  rear  face  of  the  collar.  They  match 
nth  those  of  the  collar  when  the  plug4s  thrust  home,  and  while  it  is 
^ing  turned  to  a  bearing  against  the  gas-check  ring.  These  locking- 
aces  (by  their  contact  with  those  of  the  collar)  prevent  any  jar  being 
iven  to  the  lower  ends  of  the  guide-bolts  when  the  plug  is  strongly 
hoved  home  in  the  breech,  and  direct  the  threads  on  the  breech-plug 
o  an  easy  engagement  with  those  in  the  screw-box.  This  engagement 
)  farther  facilitated  by  the  chamfering  of  the  right-hand  ends  of  the 
hreads  on  the  breech-plug. 

The  plug  is  moved  in  and  out  of  the  screw-box  by  means  of  a  bronze 
itisp-handle.  On  the  npper  end  this  gripe  forms  one  with  the  lever 
^^ed  for  locking  the  breech-mechanism. 

The  lever  and  handle  dovetail  deeply  into  the  rear  face  of  the  plug- 
aDge,  and  secured  there  by  four  stout  screws  which  pass  through  lugs 
•t  the  top  and  bottom  of  the  grasp.  Thus  arranged,  the  lever  is  enabled 
o  bear  very  considerable  strain  in  the  directiou  in  which  locking  and 
mlocking  is  effected.  The  lever  is  also  furnished  with  a  handle  at  its 
ipper  end. 

The  Broadwell  gas-check  ring  is  made  of  copper,  and  fits  into  the  ring- 
"ecess.  (Plate  I,  6S.)  The  front  of  the  ring  bears  against  the  forward 
ace  of  the  recess,  and  the  face  projects  one-hundredth  of  an  inch  to  the 
ear  of  the  recess  wall.  The  ring  is  cylindrical  on  its  exterior,  fits  the 
ecess  neatly,  and  its  face  is  furnished  with  two  circular  grooves,' as  is 
sual  in  this  kind  of  check. 

The  forward  side  (or  curve)  of  the  ring  is  furnished  with  the  usual 
xpansion-groove  and  rib,  and,  as  before  remarked,  the  forward  face  of 
tie  nose-plate  bears  squarely  against  the  face  ot  the  ring  whea  the 
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breecb-mechanism  is  locked.  Tbis  cbeck  works  very  well  indeed.  The 
ring  bas  a  sufficient  diameter  to  carry  tbe  inner  edge  of  its  flange  back 
from  tbe  walls  of  tbe  powder-cbamber  aboat  one-tentb  of  an  incb  all 
around.  Tbis  clearance  is  given  to  prevent  injury  to  tbe  ring  during 
quick  loading,  and  also  to  lessen  tbe  liability  of  tbe  ring  being  dragged 
out  of  tbe  reces^  by  a  sponge  or  wbile  a  shell  is  being  withdrawn  from 
tbe  bore. 

Tbe  plug,  wbicb  bas  just  been  described,  is  tbe  main  feature  of  the 
breecb  apparatus,  tbe  other  parts  being  merely  appliances  used  to  facil- 
itate its  working. 

The  principal  of  these  appliances  is  tbe  collar.  (Plates  I  and  11,  27.) 
Tbis  is  a  heavy  ring,  through  which  tbe  breech-plug  slides,  by  means  of 
wbicb  it  is  turned  away  from  the  bore,  and  on  which  it  rest^  when  tbe 
breecb  is  open. 

Tbe  collar  is  strongly  hinged  to  tbe  right  cheek  of  tbe  gan,  and  is 
latched,  when  closed,  to  the  left  cheek.    The  latch  is  automatic  in  its 
action ;  it  passes  through  a  recess  on  tbe  left  side  of  tbe  collar,  and  is 
so  arranged  tbat,l>esides  holding  tbe  collar  in  place  when  closed,  it  pre- 
vents the  plug  from  being  pushed  forward  by  any  ordinary  force,  after 
tbe  collar  bas  been  thrown  back,  (or  open.)    This  is  efifected  as  follows: 
Tbe  heel  of  tbe  latcb-sbank  slides  in  its  groove,  and  as  tbe  plug  is 
being  drawn  out  and  approaches  tbe  end  of  its  travel,  tbis  heel  mounts 
an  incline.    Tbe  nose  is  thus  liberated  from  its  notch  in  the  left  cheek  of 
tbe  gun.    As  tbe  plug  is  still  drawn  back,  the  heel  of  the  latch  is  pushed 
down  by  its  spiral  spring,  into  a  saddle.    The  plug  is  now  held  steadily, 
as  considerable  force  must  be  exerted  in  tbe  direction  of  closing  before 
tbe  heel  can  be  made  to  rise  against  its  spring  sufficiently  to  start  oat 
of  the  saddle. 

It  is  necessary  tbat  tbe  plug  should  be  thus  held,  for  in  case  of  an 
attempt  being  made  to  close  tbe  collar  when  the  plug  is  not  drawn  back 
as  far  as  its  travel  will  allow,  tbe  edge  of  its  threads  will  strike  upon 
and  probably  mar  tbe  rear  threads  in  the  screw-box,  thus  rendering  the 
closing  of  tbe  breech  difficult. 

Three  masses  are  cast  upon  tbe  round  of  tbe  collar,  and  at  equal  dis- 
tances from  one  another,  around  its  peripbery.  Through  them  are 
screwed  (radially)  three  stout  bolts,  called  guide-bolts.  (Plates  I  and 
II,  GO.)  The  lower  ends  of  these  bolts  are  plain,  and  project  about  a 
quarter  of  an  incb  into  tbe  collar-bore,  sinking  nearly  the  same  amount 
into  the  guide-slot  cut  on  tbe  surface  of  tbe  breecb-plug.  The  guide- 
bolts  limit  tbe  travel  of  tbe  plug  through  the  collar,  and  steady  it  gen- 
erally during  its  working. 

There  is  one  more  mass  on  tbe  round  of  tbe  collar ;  it  is  placed  on  the 
upper  side,  at  one-sixth  of  the  circumference  to  the  right  of  the  vertical 
plane,  and  is  called  tbe  catch-mass.  (Plate  II,  S3,)  In  tbe  center  of 
its  after  face  it  is  pierced  (in  a  line  parallel  to  the  axis  of  the  bore)  with 
a  small  hole  to  receive  tbe  heel  of  tbe  catch-pin,  which  is  borne  on  tbe 
lever  of  tbe  plug.  When  the  heel  of  the  catch  is  engaged  in  tbis  hok^ 
it  retains  tbe  lever  of  tbe  plug  in  the  locking  position  and  prevents  it 
from  being  turned  back  until  tbe  catch  is  raised  by  hand. 

A  circular  portion  of  the  forward  face  of  the  collar,  lying  immediatdy 
around  its  bore  (or  bole  for  receiving  the  breech-plug)  is  raised  nearly 
a  quarter  of  an  inch  above  the  general  plane,  and  is  connected  there- 
with by  an  incline.  Tbis  protuberance,  (Plate  1, 30,)  which  is  called  the 
guide,  fits  tbe  corresponding  guide-recess  on  the  base  of  tbe  breeeh 
of  tbe  gun.  In  case  the  collar-hinge  should  work  loose,  tbis  arrange- 
ment is  intended  to  gu\d^  tbe  axis  of  tbe  collar-bore  into  coincidence 
with  tbat  of  the  bore  oi  XXi^^  ^uvi  ^\i  Wi^  M\i\\A\  \^  viX^^vw^. 
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The  bore  of  the  collar  is  famished  on  its  surface  with  lauds  and 
rooves,  three  of  each,  (Plate  II,  29,  30,)  aud  their  direction  is  parallel 
>  an  element  of  the  bore  of  the  gan.  They  are  each  nearly  eqnal  in 
readth  to  one-sixth  of  the  circumference  of  the  bore,  and  match  lands 
nd  grooves  with  the  blanks  and  threaded  sections  of  the  breech-plug 
^hen  the  latter  is  in  position  to  work  longitudinally  through  the  collar. 

As  the  blanks  of  the  plug  slide  upon  the  lands  of  the  collar,  the  lat- 
er prevent  the  edges  of  the  threads  on  the  plug  from  catching  the  edges 
f  those  in  the  screw-box  while  the  plug  is  being  worked  in  or  out.  The 
ower  ends  of  the  radial  guide-bolts  enter  the  bore  of  the  collar 
hrough  the  center  of  the  lands. 

At  the  after  face  of  the  collar  the  rear  edges  of  thB  lands  are  inclined 
to  the  same  pitch  as  that  of  the  threads  on  the  breech-plug.  These  in- 
clines are  called  the  collar  locking-faces,  and  are  intended  to  match 
with  the  similar  faces  upon  the  flange  of  the  plug  after  the  latter  is 
pashed  home  into  the  gun.  When  this  contact  is  complete  the  threads 
of  the  plug  and  those  of  the  screw-box  are  so  situated  with  respect  to 
Nu;h  other  that  they  will  readily  engage  if  the  lever  be  turned  to  the 
right  (Note  VI.) 

Prajectiks,  &e. 

Shrapnel  and  shell  are  fired  from  these  guns,  the  former  weighing 
iight  and  the  latter  seven  pounds,  (loaded  and  fused.)  The  total  length 
>f  the  projectiles  is  two  and  one-half  calibers.  Their  heads  are  ellipsoi- 
lal  in  shape  and  their  cylindrical  parts  one  and  a  half  calibers  in  length. 
The  walls  of  the  shrapnel  are  three-tenths  of  an  inch  thick,  and  the 
chamber  contains  fifty-five  leaden  balls,  caliber  .515.  The  bursting-charge 
>f  two  ounces  of  musket-powder  is  placed  in  an  axial  chamber  running 
through  the  mass  of  bullets,  which  are  retained  in  their  places  by  sul- 
^bor.  The  shell  is  fo.ur-tenths  of  an  inch  thick,  and  presents  the  same 
Seueral  external  appearance  as  the  shrapnel.  (Plate  Y,  Figs.  1, 2,  and  3.) 

Each  projectile  is  fitted  with  a  copper  rotation-belt  (r.  Fig.  2)  about 
>ver  the  center  of  gravity.  This  belt  has  a  length  of  bearing  of  two 
ncbes,  and  a  taper  toward  the  front  of  fourhundredths  of  an  inch  (all 
ii'OQnd)  in  the  two  inches,  being  an  incline  of  one  to  fifty.  The  diameter 
>f  the  forward  bearing  end  of  the  belt  is  2'^92,  and  that  of  the  rear  end 
^  3^^;  this  makes  the  squeeze  on  the  belt  in  passing  from  the  chamber 
into  the  bore  just  equal  to  the  height  of  the  rib  in  the  gun. 

The  rotation-belt  is  furnished  with  grooves  on  its  rear  half  only,  as 
^le  squeeze  on  the  forward  half  is  but  slight,  and  it  is  considered 
fliat  the  projectile  requires  firm  bearing  just  forward  of  the  center  of 
gravity  while  on  its  passage  through  the  bore. 

About  three-tenths  of  an  inch  from  the  base  of  the  projectile  there 
^s  fitted  a  steadyiug-ring,  («,  Fig.  2.)  It  is  one-quarter  of  an  inch 
Dread,  semi-circular  in  section,  and  has  a  diameter  of  2^^98.  Before  the 
projectile  is  driven  forward  by  the  powder  the  steadying-ring  does  not 
Dear  against  the  walls  of  the  chamber,  but  as  soon  as  the  bore  proper  Is 
^eacbed,  the  ring  shows  a  squeeze  of  three-hundredths  of  an  inch  (all 
Iround)  against  the  ribs,  which  thus  hold  the  rear  end  of  the  projectile 
Irmly  and  prevent  it  from  battering  or  bruising  the  faces  of  the  ribs, 
irhich,  but  for  the  presence  of  the  ring,  it  would  do  as  soon  as  the  gun 
becomes  a  little  worn.  Both  belt  and  ring  are  squeezed  upon  the  body 
)f  the  projectile  in  a  screw-press.    (Note  VII.) 

Fuzes. 

Fuses  of  several  kinds  have  been  designed  during  the  coarse  of  ex. 
^rimcuts  with  these  projectiles.    One  was  a  small  peix^u&QiOTitSkS^Xi.'v; « 
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ing  the  fulmiDate  in  a  movable  cap ;  another,  a  time-fase  with  pei 
sion  igniter,  the  composition  being  sometimes  disposed  in  a  circle, 
exposed  by  piercing,  as  in  the  service  fiormann,  and  sometimes  arrai 
in  a  vertical  column  and  pierced  through  the  side  of  the  stock,  as  U 
practice  with  the  Boxerfase. 

The  percussion  fuse  referred  to  seems  to  work  well,  and  will  usi 
explode  the  shell  on  contact  with  water  when  the  elevation  is  over 
degrees. 

The  time-fuses  are  satisfactory  up  to  five  seconds,  but  beyond 
they  have  not  as  yet  given  very  uniform  results,  though  they  sho^ 
provement  as  experiment  goes  on.    (Note  VIII.) 

A  very  simple  and  ingenious  rear  fuse,  (combined  time  and  coi 
sion,)  the  invention  of  Dr.  William  E.  Woodbridge,  has  alse  been  ex 
mented  with,  and  has  given  encouraging  results. 

The  cartridges  that  will  first  be  introduced  are  cylindrical  serge  I 
holding  twelve  and  sixteen  ounces  of  powder,  respectively.  The  for' 
end  of  that  now  in  use  is  closed  by  a  thin  wooden  sabot,  having  a  gr 
on  its  circumference,  which  takes  a  couple  of  turns  of  twine,  thus  » 
ing  the  forward  edge  of  the  bag.    (Note  IX.) 

The  powder  used  is  of  rather  coarse  granulation.  It  was  forn 
known  as  "  No.  7,''  and  subsequently  as  rifle-powder.  Ordinary  cat 
powder  has,  however,  been  used  in  nearly  all  the  experimental  fi 
and  is  well  suited  to  the  guns,  but  the  coarser  grain  gives  as  goo 
suits,  with  less  pressure.)    Note  X.) 

NOMENCLATaRK   FOR  3-INCH  BREECH-LOADING  HOWITZER,  STEEL  FIBLD-CARRIJ 


Carriage, 


1.  Cheek  or  bracket. 

2.  Wheels. 

3.  Axle,  (tabular. ) 

4.  Brake-screw. 

5.  Brake. 

6.  Axle-bearing. 

7.  Axle-clamp. 

6.  Trannion-beariDgs. 
9.  TraDnion  cap-squares. 

10.  Breast- traDsom. 

11.  After  transom. 

12.  Stay-bolt. 

13.  Trail-chock,  (shoe.) 

14.  Lunette. 

15.  Elevator-bearing. 

16.  Trail-wheel. 

17.  Trail-wheel  pin,  (section.) 

18.  Trail-wheel  loop. 


19.  Trail-wheel  loop-pin,  (section.) 

20.  Pintle-hook,  with  cap-square. 

21.  Elevating-screw,  (  a  disk.) 

22.  Elevating-nut,  consisting  of  nu' 

arms. 

23.  Box-rest. 

24.  Box  trunnion -bearings. 

25.  Box  axle-bearing  and  oap-square 

26.  Box-lugs. 

27.  Key-lug  and  key,  {b,  nose  ;  c,  si 

a,  tail.) 

28.  Box-rest,  cheek-bolt. 

29.  Linchpin,  (head,  shank,  spring.) 

30.  Washer  and  eye. 

31.  Wheel,  felly,  spoke,  tire.) 

32.  Hub,  consisting  of  hnb  proper,  ( 

lower  hf  and  hub ;  bolts.) 

33.  Wrench  for  carriage-bolts.    • 


Box. 


34.  Handles. 

35.  Handle-straps. 
;)6.  Trunnions. 


37.  Clinch -hooks,  (a,  hook;    5,  piv 
clincVplates.) 

38.  Lock. 

39.  Compartments,  (interior.) 


Metallic  cartridge. 


40.  Outer  cup,  with  bead. 

41.  Inner  cup. 

42.  Vent-disk. 

43.  Vent. 

44.  Ignition -holes. 


45.  Cylinder. 

46.  Solder-seam. 

47.  l^eeth. 

48.  Strengthening  rivet. 
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Field-carriage. 

-carriage  consists  of  a  wroughtrirou  tubular  axle  attached  to 
posed  of  two  cheeks  of  quarter-inch  sheet  steel,  placed  verti- 
x>nnected  together  by  transoms. 

of  the  carriage  for  the  light  gun  has  an  external  diameter  of 

;s,  the  metal  (wrought  iron)  being  half  an  inch  thick.    The 

»lid,  and  are  welded  securely  into  the  ends  of  the  tube. 

is  supported  on  wheels  three  feet  in  diameter.    The  fellies 

are  made  of  oak,  and  the  latter  are  inserted  into  a  bronze 

\? heels  are  kept  in  place  by  spring  linchpins  outside  of 

hers. 

:eut  parts  composing  the  trail  are  riveted  together,  the  cheeks 
enough  at  the  forward  end  to  raise  the  axis  of  the  gun  twelve 
^e  the  center  of  the  axle.  There  is  a  breast-transom  joining 
toward  their  forward  ends.  It  extends  diagonally  from  just 
;rnnnion-seats  to  the  lower  edges  of  the  cheeks.  The  after 
placed  just  in  rear  of  the  elevating-screw,  and  stands  verti- 
en  the  cheeks. 

msoms  are  of  quarter-inch  steel,  and  are  flanged  along  each 
Lve  the  rivets  that  join  them  to  the  cheeks, 
between  the  after  transom  and  the  shoe  is  placed  a  tie  or  stay- 
^  purpose  of  steadying  the  cheeks.  A  section  of  steam-pipe 
ween  the  cheeks,  and  a  piece  of  round-iron  rod  is  put  through 
s  and  the  tube,  and  riveted  outside  the  cheeks,  thus  binding 
'.  The  upper  edges  of  the  trail-sheets,  from  the  after  tran- 
shoe,  are  stiffened  by  angle  steel  riveted  on. 
>int  where  the  trail  takes  the  ground  when  the  trail-wheel  is 
the  cheeks  are  joined  by  a  bronze  shoe,  which  is  flanged 
ti.ch  side  to  receive  rivets.  It  is  also  flattened  and  curved  on 
,  in  order  to  form  a  convenient  surface  for  sliding  over  the 
^n  recoil  takes  place.  The  side  flanges  of  this  shoe  are  joined 
'agm.  The  whole  shoe  forms  a  single  casting, 
^sing  to  the  rear  of  the  shoe,  the  trail-pieces  are  curved 
the  usual  manner  to  receive  the  trail-wheel.  This  wheel  is 
L2  inches  in  diameter.  It  is  hung  upon  a  '^  wheel-strap," 
^  around  a  pin  permciuently  inserted  through  the  cheeks 
of  the  shoe.  The  trail- wheel,  when  shipped  for  moving  the 
us  upon  its  own  pin,  which  is  inserted  through  the  cheeks  of 
il  through  the  hub  of  the  wheel,  raising  the  shoe  about  an 
he  ground.  When  the  wheel  is  to  be  unshipped,  preparatory 
e  pin  is  withdrawn,  and,  the  wheel  being  slightly  raised,  the 
1  inserted  through  the  cheeks  and  through  a  hole  placed  far 
en  the  center  of  the  hub  to  raise  the  wheel  sufliciently  to 
go  clear  when  the  shoe  of  the  trail  is  in  contact  with  the 

bely  in  rear  of  the  trail- wheel  the  cheeks  terminate,  being 

gether  by  means  of  a  small  wrought-iron  chock  welded  be- 

I.    This  chock  has  an  eye  upon  its  rear  end. 

»  as  just  described,  is  fitted  to  the  tubular  axle  by  bearings, 

3  the  under  edge  of  each  cheek  near  its  forward  end,  and 

he  axle  is  secured  in  place  by  clamps  passing  under  it  and 

be  axle-bearings  at  each  end.    The  axle  is  prevented  from 

these  bearings  by  permanent  keys,  which  are  inserted  into 

id  fit  into  seats  cut  in  the  clamps. 

nions  of  the  gun  are  supported  in  bronze  trunnion -bearings 
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let  into. each  cheek  at  tbe  upper  forward  edge,  and  riveted  i 
Capsquares  are  fitted  to  these  beariugs,  secured  with  a  hinge  at 
end,  and  an  eye  and  forelock  at  the  forward  end.    A  bronze  pint] 
is  secured  to  the  axle  between  the  cheek-bearings.    It  is  intend 
used  for  hooking  the  trail  of  a  second  carriage  (if  desired)  when 
march. 

The  exterior  of  the  tubular  axle  has  a  thread  cut  on  it  at  each  sh 
This  thread  is  intended  for  the  wheel-brake  to  work  upon.  Th 
consists  of  a  hollow  bronze  cylinder,  or  ring,  with  a  short  lever  ca 
ally  on  its  exterior.  Half  of  the  interior  surface  of  the  ring  has  a 
cut  on  it  similar  to  that  at  the  shoulder  of  the  axle.  The  outer 
plain,  and  coned  to  fit  the  surface  of  the  wheel  hub  inside  of  the  i 
When  this  brake  is  in  place  on  the  threaded  part  of  the  axle,  by  t 
the  handle*  in  one*  direction,  the  coned  part  can  be  made  to  ap 
and  bind  closely  on  the  similar  part  of  the  hub  inside  of  the  spok 
by  reversing  it  can  be  drawn  back  clear  of  the  hub.  When  se 
hand,  the  brakes  confine  the  recoil  to  about  6  feet.  After  bein 
adjusted  they  are  automatic  in  their  action ;  tightening  on  re 
slacking  when  the  carriage  is  run  up  to  the  firing  position. 

The  rests  for  ammunition-boxes  are  of  bronze,  and  are  attache 
axle  by  capsquares  at  a  point  midway  between  the  brakes  and 
bearings.  Each  rest  consists  of  a  longitudinal  strip  of  bronze,  h 
cross-piece  at  its  forward  end,  and  one  also  near  its  after  en 
forward  cross-piece  has  a  lug  at  each  extremity,  forming  a  ho 
which  the  box-trunnions  can  slide  from  the  rear.  The  rear  cro 
turns  up  at  each  end,  forming  lugs,  or  stops,  to  prevent  the  b 
working  off  the  frame  laterally. 

The  lug  at  the  rear  end  next  the  trail  has  an  extension-piece 
toward  and  touching  the  cheek ;  a  hole  is  drilled  through  the  c 
this  point,  and  a  stout  bolt  is  screwed  from  the  inside  of  the  ch 
a  hole  in  the  end  of  the  extension-piece  just  mentioned.  This 
prevents  the  box-rest  from  turning  upon  the  axle.  The  rear  en 
longitudinal  strip  is  turned  up  to  form  a  lug,  which  keeps  the  bo 
in  place)  from  moving  to  the  rear  and  disengaging  its  trunnio 
the  hooks.  A  key  introduced  through  this  rear  lug  fits  into  a 
the  rear  handle-strap  of  the  box,  and  prevents  the  latter  from 
This  key  can  be  drawn  to  the  rear  when  its  handle  is  turned  a 
thus  affording  a  ready  means  of  removing  the  boxes  when  desired 
longitudinal  and  cross-strips  of  the  box-rests  are  stiffened  by  ribs 
under  side. 

The  ammunition-boxes  are  of  pine,  and  each  holds  ten  round 
projectiles  are  stowed  (between  vertical  cleats)  in  two  parallel  ro 
upper  ends  being  steadied  in  cleats  nailed  to  the  inside  of  the 
The  cartridges  stow  between  the  two  rows  of  projectiles. 

The  box-handles  are  of  bronze,  and  triangular  in  shape ;  t: 
secured  to  the  boxes  by  bronze  straps.  The  lower  end  of  eac 
turns  under  the  bottom  of  the  box  and  is  there  secured.  T 
handle  strap  is  enlarged  near  the  lower  part,  and  has  worked  in  i 
hole  to  receive  the  key,  which  is  inserted  through  the  after  lug! 
box-rest. 

Clinch-hooks  are  used  for  keeping  down  the  covers;  they 
bronze,  and  so  arranged  that  the  hook  binds  most  strongly  agai 
rib  on  the  clinch-plate  at  a  point  somewhat  short  of  the  post 
which  it  is  intended  that  the  hook  shall  rest  when  the  lid  is  it 
down.  It  will  be  difidcult  for  the  apparatus  to  unhook  accideu 
the  book  meets  increasing  resistance  for  some  time  after  fi 
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turned  back.    One  of  these  hooks  is  placed  on  each  end  of  the  box,  the 
(Clinch-plates  being  secured  to  the  corresponding  ends  of  the  lid. 

The  box-trnnnions  are  of  bronze,  and  are  secured  by  screws  to  the 
sides  of  the  box  near  its  lower  edge,  and  about  a  quarter  of  the  length 
of  the  box  from  its  forward  end.  The  lower  edge  of  the  trunnion  is  in 
the  same  plane  as  the  bottom  of  the  box.  These  boxes  are  shipped 
HQd  unshipped  from  the  rear. 

DISEMBARKING  AND  EMBARKING. 

The  howitzer  is  intended  to  be  disembarked  from  the  boat  and  em- 
barked separate  from  its  carriage.    This  plan  offers  several  advantages, 
the  principal  of  which  are  avoidance  of  the  difficult  operations  of  mount- 
rog  the  gun  on  its  Held-carriage  while  in  the  bow  of  the  boat,  and  of 
guiding  the  gun  on  its  carriage  down  the  inclined  landing-skids. 

On  reaching  tSe  landing-place,  the  capsquares  are  thrown  back,  and 
le vating-pin  pulled  oat.  A  spar  some  twelve  or  fourteen  feet  in  length 
i^y  the  boat's  mast)  is  laid  longitudinally  on  top  of  the  gun,  which  is 
tta.ched  to  the  spar  just  forward  of  the  trunnions  by  a  grommet  slipped 
E^ex  the  chase,  and  just  abaft  the  trunnions  by  a  couple  of  turns  of  a 
>ffc  lashing.  Thus  slung,  the  gun  hangs  nearly  balanced  and  very 
e^dily. 

^F'our  of  the  higher  gun  numbers  then  jump  over  the  bows,  two  of 
leu  placing  their  shoulders  under  the  forward  end  of  the  spar,  while 
i^  remaining  two  stand  by  to  take  the  heel  of  the  spar  after  the  gun 
^^  been  lifted  from  its  trunnion-seats  and  has  passed  over  the  bows, 
Jcl  ahead  of  their  position.  The  men  in  the  water  at  the  forward  end 
^  t:he  spar,  and  some  of  the  boat's  crew  at  the  after  end,  then  raise  the 
^^^Tj  and  with  it  the  gun,  which  passes  out  of  the  boat  over  the  bows, 
^<3.  is  carried  ashore  by  the  numbers  and  in  the  manner  mentioned 
t^ove.    It  is  then  placed  on  its  field-carriage. 

Xt  is  thought  that  on  most  occasions,  in  actual  service,  (at  least  in  the 
=^^e  of  the  light  gun,)  the  tracks  in  the  boat  and  also  the  landing-skids 
^H  be  dispensed  with.  The  field-carriage,  without  its  ammunition- 
^Xes,  could  be  put  overboard  without  difficulty  from  the  boat's  qnar- 
^J:*^  and  run  up  by  drag-rope  on  the  beach. 

"Xo  embark  this  carriage,  the  boat  lying  with  her  stern  to  the  beach, 
[iti  the  carriage  into  the  water,  axle  toward  the  boat.  Two  men  out- 
fde  of  each  wheel,  grasping  the  fellies  at  the  lowest  part,  raise  the  car- 
^^ge  up  until  the  axle  can  be  seized  by  the  men  on  the  taffrail.  The 
'^n  in  the  water  then  grasp  the  trail  and  push  upward  toward  those  in 
^^  boat.  The  axle  once  inside  the  taffrail,  the  trail  is  easily  gotten 
^er,  and  the  carriage  can  be  placed  in  its  proper  position. 

BOAT-CARRIAGE. 

'Xhe  boat  carriage  is  composed  of  bronze,  wrought-iron,  and  steel. 
b«  top  of  the  slide  consists  of  two  flat  rails  of  wrought-iron,  united 
^  t;he  forward  ends  (by  welds  and  rivets)  to  a  wrought-iron  transom. 
b.is  transom  is  riveted  to  the  pivot-plate  or  jaws.  At  the  rear  end  the 
^^Is  are  united  by  a  bronze  casting  or  transom,  which  extends  from  one 
^  the  other,  and  affords  a  bearing  for  the  India-rubber  pads  forming  the 
^tnperis.  The  ends  of  this  transom  are  bolted  through  the  extreme 
^^^r  ends  of  the  rails  by  strong  nut-bolts.  The  rails  are  supported  by 
^eeks,  about  six  inches  deep,  made  of  quarter-inch  steel,  flanged  at 
*^e  upper  and  lower  edges. 

The  upper  flanges  serve  for  riveting  the  cheeks  to  the  rails,  the  heads 
^t  the  rivets  being  countersunk  on  the  upper  side.    The  lower  flanges 
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form  the  feet  or  base  on  which  the  slide  rests  and  traversi»s.  Near  the 
lower  part  of  the  cheeks,  at  each  end,  there  is  a  tie- bolt  witliiu  a  wrought- 
iron  tube,  the  ends  of  the  tie-bolt  [lass  through  the  cheeks  aud  are  riv- 
eted over,  thus  forming  stay-bolts,  which  stiffen  the  structure,  and  pre- 
vent the  cheeks  from  spreading  at  the  lower  part. 

The  rails  are  planed  on  their  up[)er  aud  under  sides,  and  have  a 
thickness  of  one-hundredth  of  an  inch  more  at  the  rear  than  at  the 
front  ends.  This  gives  it)ci*easing  squeeze  to  the  compressor  as  it  trav- 
els to  the  rear. 

The  top  carriage  is  made  of  bronze,  and  is  cast  in  one  piece ;  the  part 
which  slides  upon  the  rails  taking  the  form  of  transoms,  that  which 
supports  the  trunnions  of  the  gun  being  formed  into  four  legs,  tvo 
nearly  vertical,  the  other  extending  from  the  triunnion-beariogs  nearly 
to  the  rear  end  of  the  top  carriage.  The  forward  legs  are  joined  to- 
gether by  a  transom  about  halt  way  up  toward  the  gun,  aud  all  are 
strengthened  by  ribs. 

The  compressor  is  of  the  frictional  form.  On  the  under  side  of  the  for- 
ws«*d  tnwisom  of  the  carriage  are  cast  four  masses  or  projections,  two 
just  forward  of  the  place  for  the  compressor- plate  and  two  ju8t  abaft  it 
These  are  intended  as  guides  to  force  the  compressor-plate  to  follow  the 
movements  of  the  carriage ;  they  also  prevent  the  carriage  from  work- 
ing laterally  upon  the  slide. 

The  compressor-plate  is  a  rectangular  flat  piece  of  bronze,  heavily 
ribbed  on  the  under  side.  The  rib  expands  into  a  boss  iu  the  center  of 
the  rectangle,  and  through  this  a  hole  is  drilled,  (perpendicular  to  the 
plane  of  the  face,)  which  receives  the  compressor-screw.  The  longer 
axis  of  the  compressor-plate  stands  across  the  general  direction  of  the 
rails,  and  it  is  recessed  on  its  upper  side  toward  the  ends  for  the  extent 
of  its  bearing  on  the  under  sides  of  the  rails.  Pieces  of  lignum-vits 
are  let  into  these  recesses,  and  form  the  frictional  surface  which  bears 
against  the  slide,  giving  the  range  of  elasticity  which  is  necessary  to  all 
such  compressors.  Elasticity  is  also  to  a  certain  extent  obtained  by  the 
spring  of  the  compressor-plate,  owing  to  the  distance  of  the  point  of 
frictional  bearing  from  that  of  application  of  the  power. 

The  compressor-screw  being  shipped  through  the  plate  from  below 
upward,  and  its  head  engaged  in  the  recess,  (to  prevent  turning,)  the 
plate  is  placed  under  the  slide,  and  the  bolt  is  pushed  up  through  the 
hole  in  the  forward  transom  of  the  carriage.  When  in  position,  the 
compressor-screw  projects  some  distance  above  the  transom  of  the  car- 
riage, and  the  lignum-vito}  pieces  ou  the  ends  of  the  com  pressor- plate 
bear  against  the  under  sides  of  the  rails  of  the  slide.  A  strong  not  is 
then  screwed  on  the  upper  end  of  the  compressor-screw,  and  run  down 
until  it  bears  against  the  boss  on  the  upper  side  of  the  carriage- transom. 
A  lever  is  now  shipped  on  this  nut,  and  by  applying  power  the  com- 
pressor is  made  to  bind  firmly  against  the  under  side  of  the  slide,  the 
action  of  the  nut  forcing  the  carriage  down  on  top,  thus  squeezing  the 
rails  between  the  two  surfaces. 

The  compressor-plate  also  acts  as  a  '^  clip,"  and  prevents  the  forward 
end  of  the  carriage  from  rising  off  the  slide  when  the  gun  is  fired.  The 
rear  end  of  the  carriage  is  kept  down  by  projections  on  the  ends  of  the 
elevating  screw  trunnion-bearings. 

The  compressor  is  simple  and  efficient;  it  can  be  easily  made  aoto- 
matic  in  its  action  (as  regards  tightening  when  the  gun  is  fired)  br 
putting  a  little  lead  (or  other  weight)  into  the  end  of  the  lever.  Tbe 
twist  of  the  compressor-screw  is  such  that  the  inertia  of  the  lever  will 
cause  the  screw  to  ^^  tak^  u^"  when  the  carriage  is  jerked  back  as  tbe 


HEPOHT  OP  THE  8ECBETABT  OF  THE  NAVT.      213 

gau  is  fired.  In  the  course  of  experimeDtal  practice  at  Wasbington 
Davy-ynrd,  tbe  lever  is  usually  turned  up  to  a  slight  beariug  before 
firing  the  gnn.  The  play  of  the  lever  when  tbron'D  back  is  limited  by 
the  after  teg  of  the  carriage. 

As  the  elevating- screw  is  attached  at  its  apper  end  to  the  gun,  it 
must  be  at  liberty  to  oscillate  on  the  carriage,  and  for  that  purpose  it 
works  through  a  nut  which  is  hung  on  trunnions  near  the  after  end  of 
the  carriage.  Tbe  elevator  is  a  double  screw,  and  is  moved  by  means  of 
3  broad  hand-disk. 

The  usual  recoil  of  the  light  gun  on  this  carriage  is  from  ten  to  fifteen 
iuches.  There  is  an  attachment  for  adapting  the  carriage  to  ase  with 
the  heavier  gnn,  which,  monated  on  it,  shows  a  recoil  slightly  greater. 

The  pivot-plate  for  the  bow  of  the  boat  has  but  a  single  eye,  the 
double  eye  being  on  the  carriage.  Above  and  below  the  eye  the  plate 
is  pierced  for  one-and-a-quarter-incfa  bolts,  which  pass  through  the  stem 
of  tbe  boat,  and  are  fitted  with  good,  deep  nuts  outboard.  Tbe  Btern- 
plate  will  also  be  fitted  with  two  bol|s.  These  plates  are  purposely  made 
^Ith  a  large  margin  of  strength. 

When  the  gun  is  mounted,  the  toix  carriage  is  readily  moved  in  and 
out  by  hand. 
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•I.  S«condBpouger  aod  loader. 


No,  5.  Left  wheelman. 
6,  Ri){bC  nheelman. 

a,  Trailman. 
Nos.  7  and  9,  Aiomnnitiou  maa. 

10, 11, 12,  and  quart«r-gaaner,In  r«ar. 


Station  of  crew  of  gun  "in  batteryj' 


Water  bucket  S 


Boxes  20  paces  in  the  ri 
Q.  G. 
10,  11,  13. 
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Duties. 

No.  1  superintends — gives  orders  in  absence  of  an  oflScer.  Places 
himself  on  the  left  and  rear  of  gun  just  outside  of  the  line  of  the  wheel 

No.  2  provides  himself  with  haversack  containing  boring-bit,  nipple- 
wrench,  lanyard,  and  friction-primers.  Places  himself  on  right  side  of 
gun  opposite  No.  1. 

No.  3  prorides  himself  with  staff-sponge,  which  he  will  wet  in  water- 
bucket,  and  never  allow  the  sponge-head  to  touch  the  ground.  Places 
himself  on  left  of  gun  abreast  of  breech  and  directly  in  front  of  No.  1. 

No.  4  receives  wet  hand  (or  marine)  sponge  from  No.  5.  Places  him- 
self on  right  side  of  gun  opposite  No.  3. 

No.  5  provides  marine  sponge  and  water-bucket,  which  he  will  place 
outside  of  and  between  himself  and  No.  3.  Wets  marine  sponge  and 
hands  it  to  No.  4.  Sets  up  wheel-brake  and  then  places  himself  outside 
of  left  wheel  in  line  with  the  axle  and  directly  in  front  of  No.  3. 

No.  6  sets  up  wheel-brake  and  places  himself  on  the  right  side  of  the 
gnn  opposite  No.  5. 

No.  7  collects  ammunition-pouches  from  Nos.  3,  4,  5,  and  6,  (see  note,) 
and  carries  them  to  the  rear.  Places  himself  two  yards  in  rear  and  left 
of  the  trail.  He  will  alternate  with  No.  0  in  supplying  the  gun  with 
ammunition. 

No.  8  unbolts  the  trail-wheel  and  secures  it  against  the  recoil,  unhooks 
drag-rope,  carries  it  to  the  rear  and  coils  it  near  the  ammunition-boxe-s 
then  places  himself  to  the  right  and  abreast  of  the  trail-wheel  in  hne 
with  the  numbers  in  front. 

No.  9,  assisted  by  No.  11,  will  carry  the  left  ammunition-box  to  the 
rear,  then  take  station  two  yards  in  rear  of  No.  7. 

No.  10,  assisted  by  No.  12,  will  carry  the  right  ammunition-box  to  the 
rear,  then  falls  in  line  ip  rear  of  ammunition-boxes  under  cover  if 
directed. 

Quarter-gunner  carries  spare  article  box  and  short  drag-rope  tothtr 
rear.    Has  general  supervision  of  all  articles  in  rear  of  the  gun. 

Nos.  11  and  12  fall  in  line  in  rear  of  ammunition,  under  cover  if  di 
rected. 

"  Sponge,'" 

No.  4  steps  to  the  right  side  of  the  breech,  seizes  the  gripe  of  the  plog 
with  the  left  hand,  the  forefinger  through  the  loop  of  the  catch,  draws 
the  catch  back,  and  with  the  right  hand  throws  the  lever  sharply  upward 
until  it  becomes  vertical,  then  with  the  left  hand  draws  the  plug  smartlj 
to  the  rear,  which  will  release  the  collar  and  open  the  breech  ;  he  then 
inspects  the  plug  screw  and  nose  and  wipes  them  ofif.  He  will  wipe  oat 
the  recess  after  the  bristle  sponge  has  passed  through,  taking  care  to 
remove  all  dirt  from  the  recess. 

No.  3  steps  to  the  left  side  of  the  breech,  and  as  soon  as  the  breeeh 
is  open  passes  the  sponge-handle  through  the  bore,  sponge-bead  to  tbe 
rear,  until  the  ramn^er-head  projects  from  the  muzzle,  then  receives 
shell  from  Nos.  7  or  9. 

No.  5  places  himself  at  left  of  muzzle  and  seizes  sponge-stafif  as  soon 
as  possible,  draws  it  through  until  the  mark  on  the  handle  is  at  the  face 
of  the  muzzle,  then  turns  it  two  or  three  times,  (for  the  purpose  of  clean- 
ing the  powder  and  shot  chambers,)  and  draws  it  through  the  bore, 
dips  sponge-head  carefully  in  the  bucket,  and  passes  the  sponge  to  Xo. 
3  as  soon  as  that  number  has  resumed  his  position  outside  of  the  Wued 
recoil.  If  the  marine  sponge  requires  wetting,  No.  4  hands  it  to  Na5, 
who  wets  it  and  leturw^  \l. 
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No.  3  enters  the  projectile  and  pushes  it  smartly  home  with  the  right 
liand,  then  receives  the  cartridge  from  the  passer  and  places  it  in  the 
<;hamber,  falls  back  out  of  line  of  the  recoil  and  receives  sponge  from 
ITo.  5. 

No.  4  closes  breech.  With  the  left  hand  pushes  the  plug  smartly 
forward  and  with  right  hand  throws  the  lever  down  to  its  place.  He 
•then  attends  the  elevating-screw. 

No.  2  while  the  gun  is  being  loaded  hooks  a  primer  to  the  lanyard  and 
prepares  to  fire  the  piece. 

No.  1  adjusts  sight-bar  and  falls  back  to  end  of  trail  in  line  of  sight. 
No.  4  tends  elevatings^rew. 

No.  8  assists  No.  1  in  training  the  gun  when  it  is  necessary. 
No.  2  has  a  primer  hooked  to  lanyard  and  held  in  his  left  hand,  bights 
of  the  lanyard  in  his  right. 

All  numbers  fall  back  outside  of  line  of  the  recoil  except  No.  2,  who 
steps  forward  and  inserts  primer  in  nipple,  then  falls  back  cleai;of  the 
-wheel  to  end  of  lanyard,  holding  it  in  his  right  hand. 

''Fire.'' 

No.  2  pulls  lanyard. 

Nos.  5  and  6  run  gun  up  into  position. 

''Secure.'" 

All  numbers  will  secure  what  they  have  cast  loose  at  the  order  ''  In 
Battery,"  (Nos.  5  and  6  being  particular  to  release  the  wheel-brakes  be- 
fore the  ammunition-boxes  are  placed  on  the  rests,)  then  man  the  drag- 
ropes. 

Note. — The  rounds  from  the  boxes  of  these  numbers  are  to  be  used 
first. 

All  movements  of  the  breech  must  be  made  smartly,  otherwise  the 
mechanism  does  not  work  smoothly. 

The  wheel-brakes  should  be  set  up  but  moderately  as  they  tighten  on 
recoil.  They  do  not  require  slacking  when  the  gun  is  run  up  to  battery, 
bat  adjust  themselves.  The  brakes  cannot  be  released  after  the  ammu- 
nition-boxes are  on  the  rests;  therefore,  at  the  order  "Secure,"  relieving 
^hem  is  the  first  thing  to  be  attended  to. 

When  the  gun  is  mounted  on  the  boat-carriage  the  numbers  as  high 
^s  6,  inclusive,  have  corresponding  duties  to  those  laid  down  for  shore 
-services,  as  far  as  the  manipulation  of  the  gun  itself  is  concerned,  with 
the  following  exceptions : 

The  gun  is  fired  (as  well  as  pointed)  by  No.  1. 

No.  2  inserts  the  primer  into  the  nipple  at  the  order  "Point,"  hand£ 
~the  toggle  of  the  lanyard  to  No.  1,  and  then  assists  in  training. 

As  regards  the  carriage.  No. 5  attends  the  pivot-bolt;  No.  6,  the  com- 
pressor. 

All  the  numbers  abreast  the  gun  assist  to  run  in  and  out 
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Precautians. 

If  the  breech  is  difficult  to  open,  strike  a  few  blows  with  the  rammff 
head,  or  a  mallet,  on  a  wooden  setter  held  against  the  lever  below  the 
handle. 

If  it  is  closed  with  difficulty,  see  that  the  cartridge  bag  has  not  been 
caught,  or  the  shot  not  home.  Sponge  oft'  the  plug  with  a  dripping 
sponge;  water  is  the  best  lubricator  in  firing.  A  soft  cloth,  \vhich  does 
not  ravel,  is  quite  as  good  as  a  marine  sponge. 

If  the  shell  does  not  go  home  readily  give  it  one  or  two  smart  taps 
with  the  rammer-head.    See  that  the  shell  has  no  sand  or  dirt  on  it. 

MisS'Jire. 

Examine  the  exterior  vent,  and  if  choked  clear  it  with  the  plyer& 
Then  try  a  second  primer.  Do  not  open  the  breech  until  certain  there 
is  not  a  hang-fire^  then  examine  the  vent-check  and  see  that  it  is  loose. 

Cease  firing. 

As  a  rule  the  piece  should  be  discharged,  or  the  load  drawu.  As  both 
time  and  percussion  fuses  have  fulminate  igniters,  the  shell  or  shrap- 
nel should  be  pushed  out,  not  struck  a  hard  blow.  ^ 

•  On  slwre. 

It  will  be  observed  that  there  is  a  pintle-hook  (20)  on  the  axle  for  the 
lunette,  by  which  two  carriages  can  be  coupled  and  thus  ease  the 
draught. 

There  will  then  be  a  great  temptation  to  utilize  the  carriage  for  trans- 
portation of  extra  ammunition,  intrenching  tools,  or  provisions.  The 
officer  should  have  strength  of  mind  to  resist  this,  since  the  carriages  are 
made  as  light  as  consistent  with  proper  strength  for  the  service  for 
which  they  were  designed^  if  over- weigh  ted  they  would  be  over-strained. 

GLEANING  3lN.  B.  L.  HOWITZERS. 

Bore  and  chamber. 

Eemove  the  elevating- screw,  open  the  breech-mechanism,  raise  the 
breech,  and  wash  out  the  bore  and  chamber  with  a  wet  woolen  sponge, 
entered  at  the  breech.  If  very  dirty,  use  a  weak  solution  of  potash  or 
soap-suds. 

Breech-mechanism. 

Wash  with  a  wet  marine  sponge  the  plug  and  its  recess.  If  this  will 
not  remove  dirt  and  gum,  use  the  bristle-brush  and  pointed  stick  to  clean 
out  the  screw-threads  and  corners,  push  the  plug  in  and  oat  the  collar 
and  turn  it  so  as  to  get  at  all  parts.  Dry  them  well  with  a  clean  ra^, 
also  the  bore  and  chamber,  using  the  pointed  stick  and  rag  to  thoroughlj 
dry  all  recesses.  If  any  of  the  iron  or  steel  parts  are  slightly  rusted, 
clean  them  with  an  oiled  stick.  The  breech  should  be  left  open  ontil 
all  parts  are  thoroughly  dry,  and,  as  a  rule,  kept  open. 

Oiling. 

Have  a  soft  brush  and  woolen  rags,  kept  only  for  this  purpose,  aod 
best  machinery-oil.  If  the  oil  is  thick  it  should  be  filtered.  Oil  tb^ 
bore  and  chamber  with  a  linen  rag  slightly  oiled,  wraped  round  a  sponge- 
head. 
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Pass  the  oiled  brush  very  slightly  over  all  parts  of  the  mechanism ; 
with  a  feather  oil  the  hinges  and  interior  of  the  collar  and  the  guides 
and  slots  of  the  plug.  Enn  the  elevating-screw  up  and  down,  and  slightly 
oil  the  iron  threads. 

If  by  gross  negligence  the  breech-plug  or  other  steel  parts  should 
become  much  rusted,  the  armorer,  who  is  required  to  be  a  skillful  me- 
chanic, should  be  employed  to  dismount  and  clean  it,  under  the  super- 
vision of  an  officer. 

Cleaning  implements. 

The  only  materials  to  be  employed  are  marine  sponges,  woolen  and 
cotton  rags,  pointed  sticks  of  soft  wood,  small  bristle-brushes,  long  and 
short  sponges  for  bore  and  chamber.  The  use  of  files,  scrapers,  emery, 
and  bath-bricks  is  absolutely  forbidden.  In  dismounting  the  parts, 
wooden  mallets,  hardwood  setters,  and  the  proper  wrenches  shall  be 
used. 

Firing. 

Before  firing  all  oil  should  be  wiped  off  the  plug,  and  after  each  round 
the  plug,  nose-plate,  and  breech-recess  should  be  sponged  with  a  wet 
marine  sponge.    The  mechanism  will  then  always  work  freely. 

In  the  intervals  of  firing,  if  the  piece  is  at  rest,  the  breech  should  be 
left  open.  Tompions  should  never  be  used,  as  neglect  to  remove  them 
may  cause  very  serious  accidents.  If  necessary,  muzzle-bags  should  be 
fitted. 

The  breech-mechanism  should  be  removed  at  sea. 

NOTE  BY  THE  CHIEF  OF  BUREAU. 

In  1873  Captain  Sebert,  Artillerie  de  la  Marine,  says,  speaking  ot 
heavy  guns  14  to  42  cm. : 

Dnpnis  qae  cette  artillerie  a  6t6  plac^e  entre  les  mains  de  noe  marina  et  de  nos  artil- 
lears,  grdce  aux  regies  pmdentes  et  Bdrement  v^rifi^es  anxqnelles  elle  a  6tf6  assujettie, 
pas  un  seul  accident  de  rupture  n'est  survenn ;  et  cependant  il  a  ^t^  fait  des  tirs  d'exttrcice, 
k  petite  et  h.  grande  charge,  en  nombre  considerable,  lesqnels,  entre  antres  sur  le  raisseau- 
^ole  des  matelots  caaonniers,  se  comptent  par  50  et  60,000.  Aacnne  nation  ne  peat 
proclamer  nn  pareil  r^sultat. 

11  fant  d'ailieurs  bien  se  garder  de  confondre,  confusion  dont  on  a  parfois  abns^,  les 
r^altats  da  8ervice  r6gulier  avec  ceux  da  polygone  de  Gavre,  oti  des  r<^si8tanceH  k  des 
maximnm  d'effort^  sout  exp6nment6es  et  les  regies  d'emploi  sont  determines. 

Cast  \k  qn'en  faisant  ^clater  des  canons  k  des  limites  extremes,  on  apprend  h  ne  pas 
les  faire  eclnter  dans  lenr  tir  normal. 

NOTES. 

Note  I. — Casting  and  stretching. — Cbilliug  bronze  increases  its  density,  raises  its  elas- 
tic limit  considerably,  its  tensile  limit  somewhat,  and  diminishes  its  extensibility. 
Tbis  metal  has,  however,  a  sarplns  of  the  latter  quality,  and  can  afford  to  lose  some. 

The  absolute  amount  of  change  of  quality  experienced  by  chilled  ingots  seems  to 
vary  somewhat  with  the  mass  of  the  metal  at  different  points  in  the  mold,  even  where 
the  thickness  of  the  mold  is  kept  proportional  to  the  diameter  of  its  ingot  at  each 
point ;  and  this  fact  was  soon  demonstrated  by  the  discovery  that  the  chase  and  muz- 
zle parts  of  the  short  howitzer  ingot  could  not  bear  nearly  as  much  expansion  (from 
mandreling)  as  the  large  or  breech  parts. 

Cracks  appeared  on  the  crust  or  outer  surface  at  the  points  mentioned,  and  threat- 
ened to  penetrate  to  the  lines  of  the  finished  gun.  These  cracks  usually  appeared  from 
the  muzzle  to  just  abaft  the  trunnions ;  and  at  the  same  time  it  was  noticed  that  the 
breech  parts  were  not  hardened  by  the  action  of  the  chill  as  much  as  waii  desirable. 

It  thus  became  necessary  to  lessen  the  chill  on  the  muzzle  part«  and  to  increase  it  on 
the  breech,  which  was  accomplished  by  extending  the  chill-mold  some  inches  beyond 
the  lines  of  the  finished  gun  at  each  end. 

By  this  means  the  molten  bronze  below  the  finished  muzzle-lines  retard  the  cMIIuil 
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that  vicinity ;  and  the  substitution  of  chilled  bronze  above  the  breech  for  tbeh<H 
sinking  head  in  sand-walls  which  had  at  first  occupied  that  position,  increased  the  chiD 
at  the  breech  end  of  the  gun. 

The  qualities  of  the  ingot  were  thus  rendered  more  uniform  throughout,  though  thU 
could  be  more  readily  done  in  a  future  case  by  increasing  or  diminishing  the  thickness 
of  the  walls  of  the  chill-mold  itself. 

The  principal  object  in  view  in  endeavoring  to  harmonize  the  qualities  of  the  meU! 
througnout  the  ingot,  was  to  secure  an  expanded  bore  of  uniform  diameter.  The 
amount  of  '*  spring-back ''  of  the  walls  of  the  bore  after  the  passage  of  the  mandrel 
depending  at  each  point  on  the  amount  of  chill  which  the  metal  about  that  point  had 
previously  experienced,  the  elasticity  exhibited  by  bronze  being  roughly  proportional 
to  the  amount  of  chill. 

It  will  be  readily  seen  that  the  exterior  of  the  gun  would  better  support  the  interior 
part«  against  the  effort  of  the  charge  if  the  outside  metal  of  the  ingot  could  be  left  to 
become  part  of  the  finished  gun.  This  is,  however,  not  practicable,  because  this  layer 
being  much  chilled  and  having  but  little  extensibility,  is  generally  more  or  less  cracked 
by  the  stretch  it  has  to  sustain  in  the  mandreling  process.  Besides,  it  is  gcMierally  full 
of  fissnres  and  bubbles,  and  about  a  quarter  of  an  inch  all  around  should  be  taken  off 
before  close  and  uniform  metal  is  reached. 

The  irregularities  on  the  exterior  of  the  ingots  increase  as  the  interior  of  the  chill- 
mold  becomes  cracked  with  use,  the  cracks  retain  air,  which  expands  wheo  the  molten 
metal  fills  the  mold,  and  thus  forms  ^' blows"  and  bubbles.  This  has  not,  however, 
(within  the  limited  experience  already  had,)  been  known  to  render  a  chiil-niold  unfit 
for  use.  The  interior  of  the  ingot  always  presents  metal  of  a  remarkably  close  and 
fine  appearance,  free  from  fissures  or  bubbles. 

As  the  sinking  head  is  the  last  part  of  the  ingot  to  cool,  it  will  be  observ^ed  that  the 
"  shrinkage"  of  the  mass  takes  place  upward.  The  lines  of  the  ingot  admit  of  sach 
motion  rt'adily  at  all  points, excepting  at  the  trunnions;  consequently,  the  upper  sec- 
tions of  the  trunnion-molds  require  to  be  made  nfovable,  in  order  to  allow  the  trnnniom 
to  rise  with  the  rest  of  the  ingot.  These  sections  are  moved  outward  as  soon  as  the 
casting  has  stiffened,  (about  a  minute  after  the  mold  is  full.) 

The  passage  of  mandrels  through  the  bore  enlarges  it,  and  presses  back  the  coucen- 
tric  lavers  of  metal  progressively  from  the  bore  toward  the  exterior  of  the  iogot,  those 
next  the  mandrel,  or  course,  sustaining  the  most  expansion.  The  last  mandrel  mast 
have  a  diameter  about  two  hundredths  of  an  inch  greater  than  that  of  the  finished  bore 
is  intended  to  be,  because  the  remaining  elasticity  of  the  metal  composing  the  ingot 
causes  the  walls  of  the  bore  to  spring  back  somewhat,  as  soon  as  the  greatest  diameter 
of  each  mandrel  has  passed  any  given  point.  After  the  walls  of  the  bore  have 
stretched  from  7  to  10  per  cent.,  the  amount  of  this  resilience  is  about  two  hundredths 
of  an  inch  in  terms  of  the  diameter. 

By  the  passage  of  the  ten  mandrels,  the  diameter  of  the  bore  is  increased  three-tenths 
of  an  inch,  while  that  of  the  exterior  of  the  ingot  increases  about  one-tenth  of  an  inch 
at  the  mnzzle  and  five  hundredths  of  an  inch  at  the  breech. 

It  is  not  found  that  any  condensation  of  the  metal  has  taken  place,  the  volume  and 
specific  gravity  remaining  appreciably  the  same  after  as  before  the  operation.  The 
surface  of  the  bore  is,  however,  greatly  hardened  by  the  process,  and  a  thin  ^^  test-speci- 
men "  taken  from  its  walls,  shows  an  elasticity,  tensile  strength,  and  hardness  aboat 
equal  to  that  of  soft  steel. 

The  hardening  diminishes  rapidly  as  we  proceed  from  the  bore  toward  the  exterior 
of  the  ingot,  and  at  a  distance  of  only  one-half  an  inch  from  the  surface  of  the  bore  the 
qualities  of  the  bronze  do  not  appear  to  have  been  greatly  altered  by  the  mandreling. 
The  important  point  gained  is,  however,  the  surface-hardening,  enabling  it  to  bear 
without  too  great  wear  the  friction  of  the  copper  belts  on  the  projectile. 

In  shape,  the  mandrels  resemble  two  short  cylinders,  joined  by  a  cone.  They  are 
made  of  hard-tempered  steel,  and  so  great  is  the  friction  attending  the  process  that 
they  wear  quite  rapidly,  appearing  to  become  honey-combed.  They  are  pnlled  throogfa 
the  bore  by  means  of  a  hydraulic  pump,  which  is  required  to  exert  an  efifort  of  about 
130,000  pounds. 

The  arrangement  by  which  the  mandrels  are  attached  to  the  pump  is  temporary  is 
its  character.  It  would  doubtless  be  more  advantageous  to  push  instead  of  pulliof, 
but  the  Ordnance  Department  does  not  possess  a  powerful  pump,  and  is  compelled  to 
borrow. 

After  the  mandreling  is  finished,  the  ingot  is  found  to  be  somewhat  shorter  than  hefim 
the  operation  ;  the  circumferential  stretch  of  the  metal,  particularly  about  the  chase, 
having  apparently  resulted  in  a  call  upon  the  ingot  to  give  up  somewhat  of  its  length. 
The  shortening  takes  place  principally  between  the  trunnions  and  the  mnzzle,  and 
amounts  in  all  to  about  seventeen  hundredths  of  an  inch,  of  which  fourteen  hundredth 
occurs  forward  of  the  trunnions.  These  figures  have  reference  to  the  light  gun  when 
the  bore  is  expanded  seven  per  cent. 

After  the  ingot  cornea  from  the  hydraulic  pump,  the  b-^re  is  tested  for  straightuess  ; 
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and  it  is  often  fotind  bent,  usually  in  the  chase,  and  only  a  few  hundredths  of  an  inch. 
It  is  straightened  by  very  careful  blows  under  a  steam-hammer.  The  bending  is  prob- 
ably owing  to  differences  in  the  quality  of  the  metal  on  opposite  sides  of  the  bore 
rather  than  to  the  imperfection  of  the  appliances  used  in  mandreling. 

Table  showing  the  mechanical  effects  of  chilling  and  mandreling  upon  bronze  three-inch 
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*  The  teuHile  limit  of  ingot  O  wan  probably  inferior  originally  to  that  of  ingot  I. 
t  Specimen  taken  from  the  Mkin  of  the  mandreled  bore. 

This  method  of  hardening  bronze,  which  has  been  adopted  in  Austria  under  tbe 
Dame  of  "  steel-bronze,"  is  due  to  Mr.  S.  B.  Dean,  of  Boston,  who  patented  it  in  1869, 
Hcveral  years  before  ueneral  Uchatius's  experiments. 

NOTK  11. — Profile  of  threads, — The  P'rench  have  made  a  long  series  of  experiments 
npon  the  form  of  breech  closing  apparatus  under  consid'iration  ;  it  was  first  introduced 
to  their  notice  by  the  inventor,  (an  American,)  and  was  adopted  into  their  naval  serv- 
ice. 

It  has  stood  the  test  of  actual  war,  and  was  used  in  tbe  heavy  naval  guns  which 
were  placed  on  the  defenses  of  Paris  during  the  German  siege. 

All  the  French  naval  guns  have  t^is  form,  and  numerous  experiments  were  of  course 
made  as  to  the  proper  pitch  and  profile  of  breech  screw.  A  profile  similar  to  that  used 
in  our  howitzers  was  finally  decided  on  as  being  best  adapted  to  resist  the  thrust  of 
the  charge  without  injury. 

In  bronze  guns  it  becomes  ])articularly  necessary  to  select  a  suitable  profile  for  the 
thread,  owing  to  the  ductility  of  the  metal.  Should  the  bearing-face  of  the  thread  be 
made  too  steep,  (or  perpendicular,)  there  will  be  a  probability  of  serious  distortion  of 
the  thread  under  pressure.  On  the  contrary,  if  the  profile  be  slight,  and  if  the  angle 
formed  at  the  apex  of  the  thread  be  too  obtuse,  the  plug  will  have  a  tendency  to  ^*  wedge 
up  *'  on  the  bearing-faces  of  the  threads  of  tbe  screw-box,  and  will,  as  a  result,  stick 
after  fire,  requiring  the  expenditure  of  considerable  force  on  the  lever  before  the  breech 
can  be  unlocked. 

An  examination  of  the  faces  of  the  breech-thread,  as  arranged  in  the  howitzers,  will 
show  that  a  large  part  of  the  force  exerted  to  thrust  back  the  plug  is  thrown  toward 
the  base  of  tbe  threads,  and  yet  the  inclination  is  not  sufficient  to  cause  any  wedging 
of  the  threads  of  the  plug  upon  those  of  the  screw-box.    (See  Note  V.) 

NoTK  III. —  Vent-check, — The  vent-check  has  to  sustain  considerable  shocks  in  both 
directions.  The  primer  gas  strikes  a  much  stronger  blow  than  woula  generally  be 
supposed,  and  of  course  the  pressure  of  gas  arising  from  the  inflamed  charge  is  very 
great. 

The  first  forms  of  vent-disk  were  made  of  thin,  hard  steel,  and  several  cracked  dur- 
ing practice.  They  are  now  made  of  mild  steel,  about  one-tenth  of  an  inch  thick,  and 
have  stood  very  well. 

Note  IV. —  Vent, — In  experimental  practice  at  the  navy-yard,  Washington,  the  vents 
of  the  howitzers  have  never  become  obstructed,  excepting  on  two  or  three  occasions, 
and  then  owing  to  the  bursting  of  the  metallic  friction-primer  tube  in  the  upper  end 
of  the  vent.  To  clear  this  of  course  does  not  ri-quire  any  backing  of  the  oflfset  cylin- 
der, but  the  use  of  tbe  pliers  might  become  necessary  to  withdraw  the  expanded  pri- 
mer-tube. 

It  is,  however,  probable  that  a  quill  friction-primer  will  be  issued  with  the  guns,  in 
which  case  of  course  there  will  be  no  obstruction. 

If  it  should,  however,  at  any  time  become  necessary  to  clear  the  vent,  back  tbe  oii'set 
cylinder,  and  insert  the  boring-bit  into  tbe  main  vent. 
*  Note  V. — Lining,  <f-c. — It  is  probable  that  the  amount  of  lining  forward  required  in 
service  will  be  very  trifling. 

During  the  proof-firing  of  a  new  gun  the  plug  will  always  be  set  back  somewhat,  as 
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the  tbrnst  of  a  few  ronnds  is  reqaired  to  bring  the  bearing-faoeB  of  the  serev- 
threads  aoifornily  and  closely  into  contact,  but  chiefly  to  give  the  threads  theniMlvM 
that  "  permanent  set ''  or  slieht  alteration  of  profile,  beyond  which  they  will  not  after- 
ward go.  This  "  sef  can  of  coarse  be  detected  only  toward  the  apex  of  the  tbreii 
and  by  the  application  of  the  **  template ''  after  the  proof-firing. 

In  a  500-Ib.  hardened  bronze  gun,  after  seventeen  rounds,  using  IGonncea  of  ordinirr 
cannon*powder,  the  apex  of  the  thread  was  found  to  be  set  to  the  rear  0''.012.  It » 
probable  that  this  displacement  was  accomplished  in  the  first  two  or  three  ronnds. 

The  threads  of  the  plug  showed  the  same  amount  of  distortion,  and  as  the  whole  set 
back  of  the  plug  only  amounted  to  0''.025,  it  will  be  seen  that  the  original  oorrespoDd- 
ence  of  the  tnreads  as  regard  pitch  and  profile  must  have  been  very  exact. 

It  is  unlikely  that  any  additional  set-back  will  occur  in  service,  bat  still  it  has  been 
considered  necessary  to  provide  for  such  a  contingency  in  the  constmctioo  of  the  ploj;. 
which  otherwise  could  not  be  considered  as  complete.  For  that  rea-sou  the  nose-plat^ 
has  been  made  movable,  as  described  in  the  text,  and  "  liners"  of  proper  thickness  wiU 
be  supplied. 

In  order  to  show  how  strong  the  breech-mechanism  is  against  the  effort  of  thechar|»e, 
it  may  be  permitted  to  refer  to  a  very  exceptionally  weak  gun,  which  in  experimental 
firing  at  the  navy-yard,  Washington,  exhibited  excellent  endurance. 

In  this  gun  the  thread  in  the  screw-box  had  been  turned  out,  and  (the  diameter  of 
the  box  being  somewhat  enlarged,  and  a  fine  thread  cut  on  its  surface)  a  *'  sleeve"  was 
screwed  in  tightly. 

A  breech-plug  thread  of  the  regular  profile  and  pitch  was  then  cut  upon  the  interior 
surface  of  the  sleeve,  the  blanks  being  afterward  cut  as  usual. 

The  thickness  of  solid  metal  in  this  sleeve  was  only  a  quarter  of  an  inch,  and  the 
number  of  turns  of  thread  in  the  screw-box  was  three-fourths  of  the  namber  used  in 
the  service-gun. 

Notwithstanding  the  evident  weakness  of  this  sleeve,  and  the^number  of  turns  of 
breech-thread,  the  plug  was  found  set  to  the  rear  only  eleven  hundredths  of  an  inch 
after  eighty-four  rounds  with  service-pr«)jectiles  and  cannon-powder  of  very  high  initial 
velocity. 

The  most  of  this  displacement  was  due  to  ''  flow  '*  of  the  molecules  of  the  thin  laye 
of  metal  included  between  the  bottom:)  of  the  threads  in  the  sleeve. 

This  construction  labored  under  another  very  serious  disadvantage  :  the  breech-plog 
was  made  of  bard  steel,  the  threads  upon  which,  not  yielding  in  the  least  to  the  eiSff^ 
of  the  charge,  threw  all  the  change  of  form  upon  the  weak  sleeve  and  threads  of  the 
screw-box. 

Had  the  sleeve  been  of  double  its  actual  thickness,  no  doubt  the  *' set-back"  shovn 
by  its  threads  would  not  have  exceeded  five  hundredths  of  an  inch,  and  the  gan,  era 
as  it  is,  can  still  be  used  for  experimental  work. 

As  before  remarked,  the  extensibility  of  the  bronze  of  which  these  plags  and  gnus 
are  made  (upward  of  thirty  per  cent.)  would  admit  of  a  large  amount  of  distortion  of 
the  thread  before  fracture  could  take  place.  It  is,  however,  not  advisable  to  allovthe 
nose-plate  to  recede  from  the  Broad  well  ring,  because  in  such  a  case  the  latter  is  also  set 
back,  and  if  made  of  copper  is  liable  to  be  deformed  after  a  few  rouuds,  if  allowed 
much  play.  It  will  continue  to  check  gas  well,  even  after  considerable  distortion,  bst 
is  of  course  eventually  rendered  useless. 

Though  the  plugs  in  each  class  of  gun  are  manufactured  to  be  interchangeable,  it  will 
be  best  in  practice,  as  far  as  possible,  to  keep  each  plug  in  the  gun  to  the  screw-box  o^ 
which  it  has  become  matched  by  the  proof-firing.    On  thfs  account  plags  shonldbe 
numbered  the  same  as  the  guns  with  which  they  are  proved. 

Note  VI. — Travel  of  the  plug  through  the  collar, — In  its  travel  through  the  collar,  tbe 
lower  part  of  the  two  lower  blanks  on  the  plug  rests  upon  the  corresponding  parts  ot 
the  lower  collar-lands. 

The  lower  ends  of  the  guide-bolts  do  not  quite  reach  the  bottom  of  their  slots,  and  tk 
bolts  have  a  play  in  the  slots  (sidewise)  of  about  .0*25  inch  each  way.  If  the  pla^ 
be  tnrned  or  shaken  circuniferentially,  the  ends  of  the  threads  will  bring  up  against  tiie 
sides  of  the  collar-lands,  and  are  thereby  prevented  from  t4)uching  the  ends  of  tb^ 
threads  in  the  screw-box,  as  the  collar-lands  are  slightly  broader  than  the  corr^poi^- 
ing  threaded  sections  of  the  screw-bfix. 

Note  YII. — Belt  and  guide-ring, — Both  the  rotation-belt  and  guide-ring  mnst  be  firnlj 
attached  to  the  projectile,  in  order  to  communicate  rotation  to  the  latter  withoataDj 
''slip." 

On  the  exterior  of  the  cylinder  of  the  projectile,  and  about  over  its  center  of  graTitr. 
a  broad  groove  or  recess  is  cut  tHit  of  an  inch  in  depth,  and  as  long  as  the  rotation-beit, 
(which  It  is  to  receive.)  At  -^  of  an  inch  from  the  base  of  the  projectile  anotbtf 
groove  is  cut,  of  similar  depth  and  a  quarter  of  an  inch  wide;  this  is  to  receive tb 
**  guide-ring." 

A  cold-chisel  is  then  used  to  nick  the  bottoms  of  these  grooves  all  around,  at  int^ 
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vals  of  about  i  an  iDoh ;  the  direction  of  the  chiael-marks  being  lengthwise  of  the 
projectile,  and  their  depth  about  two  or  three  hundredths  of  an  inch. 

Cylindrical  rings  of  copper  are  cast  in  sand  molds,  and  of  length  suitable  for  mak- 
infr  rotation- belts  and  guide-rings.  The  interior  diameter  of  these  rings  is  very  slightly 
greater  than  that  of  the  cylindrical  part  of  the  pi:ojectile.  The  thickness  of  the  metal 
is  i^a  of  an  inch. 

The  rings  are  then  slipped  over  the  projectiles  and  squeezed,  (or  permanently  com- 
pressed,) by  a  screw-press,  into  the  grooves  prepared  for  them.  This  operation  not 
only  fills  the  grooves  completely  and  makes  the  rings  hug  the  body  of  the  projectile, 
bat  also  forces  the  copper  slightly  into  the  marks  left  by  the  cold-chisel  at  the  bottom 
of  the  grooves;  thus  powerfully  assisting  to  prevent  any  possibility  of  the  belt  slipping 
circumfereutially  upon  the  projectile.  The  projectiles,  with  their  rough  belts  and 
rings  on  them,  are  then  centered  in  the  lathe,  and  the  bearings  are  carefully  turned 
down  to  the  diameters  and  profiles  given  on  the  drawings. 

The  experimental  projectiles  have  been  all  turned  on  the  exterior,  and  it  is  probable 
that  this  practice  will  obtain  with  service  projectiles,  at  least  as  far  as  the  cylindrical 
pnrt  is  concerned.  The  windage  in  the  bore  being  small,  (t^t^  of  an  inch  all  around,) 
It  is  of  course  necessary  to  have  the  body  of  the  projectile  *'  true/'  and  accuracy  of 
flight  is  also  promoted  thereby. 

After  the  projectiles  are  finished,  they  are  inserted  into  a  sort  of  cylinder-gauge, 
which  has  on  its  interior  a  compression-slope  exactly  like  that  in  the  chamber  of 
the  gun.  This  gauge  is  cut  of  such  a  length  that  if  the  rotation-belt  has  been  correctly 
made  and  placed,  the  base  of  the  projectile  will  just  come  even  with  the  top  of  the 
gauge. 

It  must  be  observed  that  the  grip  of  the  rotation-belt  on  the  projectile  is  very  much 
increased  when  the  gun  is  fired,  as  the  squeeze  due  to  driving  the  shot  through  the 
compression-slope  of  the  gun  powerfully  assists  to  bind  the  belt  firmly  to  the  projec- 
tile. Experiment  shows  that  this  pressure  is  much  greater  than  that  received  by  the 
belt<s  from  the  screw-press;  a  belt  has  never  yet  been  known  to  slip  upon  a  projectile 
when  fired  through  the  gun. 

The  central  rotation-belt,  when  squeezed  in  the  compression-slope,  has  the  merit  of 
supporting  the  walls  of  the  projectile  at  its  weakest  point  against  the  upsetting  effort 
of  the  powder-gas. 

The  diameter  of  the  bore  in  these  guns  being  large  when  compared  with  the  weight 
of  the  projectile,  the  walls  of  the  shrapnel  are  made  only  three-tenths  of  an  inch  thick, 
in  order  to  admit  of  a  sufficient  number  of  balls  being  used  without  increasing  weight 
t<oo  much.  Were  it  not  for  the  support  derived  by  the  middle  parts  of  the  projectile 
from  the  squeezing  of  the  belt  against  the  walls  of  the  bore,  the  pressure  of  the  powder* 
gas  against  the  base,  when  the  shot  is  driven  into  the  compression-slope,  would  often 
cause  the  walls  of  the  cylinder  to  swell  out  and  burst,  sending  the  projectile  from  the 
gnn  in  a  shower  of  pieces. 

This  has  often  happened  in  the  course  of  experimental  work,  where  non-supporting 
forms  of  belt  were  used  with  thin  aud  heavy  projectiles.  When  recovered  from  the 
butt,  the  pieces  that  formed  the  cylinder  toward  its  middle  part  show  upon  their  exte- 
rior distinct  impressions  of  the  ribs  of  the  gun,  making  evident  the  fact  that  the  pro- 
jectiles were  swelled  outward  and  pressed  against  the  walls  of  the  bore. 

Id  the  form  under  consideration,  it  is  thonght  that  the  tendency  to  swell  out  and 
burst  along  the  parts  of  the  cylinder  in  rear  of  the  rotation-belt  is  repressed  b^y  the 
pressure  of  the  powder-gas,  which  is  freely  admitted  to  those  parts  of  the  projectile  in 
rear  of  the  belt.  One  of  the  reasons  for  keeping  the  guide-ring  less  in  diameter  than 
the  chamber  into  which  it  is  loaded  is  to  a£furd  free  and  instant  passage  for  this  sup- 
porting gas  to  the  after  part  of  the  cylinder  of  the  projectile. 

As  uie  inclination  of  the  compression-slope  is  very  small,  (one  in  fifty,)  a  slight 
amount  of  residuum  upon  the  ribs  of  the  gun  at  that  point  will  suffice  to  set  the  pro- 
jectile back  in  the  bore  a  considerable  distance;  and  as  it  may  be  desired  to  fire  the 
gun  a  number  of  rounds,  at  critical  moments,  without  cleaning  the  chamber,  it  be- 
comes important  to  know  how  far  forward  of  the  cartridge  the  shot  must  stand  when 
the  gun  is  clean,  in  order  to  allow  space  enough  for  *' set-back '^  on  fouling  of  the  bore 
from  omission  of  sponging. 

Experiment  with  the  heavy  gnn  showed  that  when  the  sponge  is  not  being  nsed  the 
position  that  the  projectile  will  occupy  in  the  chamber  varies  from  one  round  to  another 
between  one-tenth  and  four-tenths  of  an  inch.  After  the  third  round  the  set-back  of 
the  projectile  did  not  increase  beyond  four-tenths,  and  about  three-tenths  could  be 
taken  as  the  average. 

The  light  gnn,  having  a  less  amount  of  powder  in  the  charge,  shows  rather  less  foul- 
ing than  the  heavier  gun ;  and  when  a  metallic  cartridge  is  used,  the  residuum  left  in 
the  chamber  of  each  class  is  somewhat  less  than  that  shown  when  using  the  serge  bag. 

When  bronze  howitzers  are  first  issued  for  service  they  will  show  a  less  interval  be- 
tween cartridge  and  projectile  than  that  referred  to  above.  If  after  some  service  the 
slopes  do  not  seem  to  show  much  wear,  the  chambers  will  be  reamed  deeper. 
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Note  VIII. — Fuses. — Qaite  a  namber  of  fnses  have  been  experimented  with  in  coo- 
nection  with  these  howitzers. 

The  first  form  was  a  small  percussion  fnse,  having  a  planner  in  the  interior  of  tbt 
stock,  somewhat  like  that  used  in  a  Schenkl  fase ;  bat  the  nipple  on  the  head  of  iht 
plunger  was  uot  furnished  with  a  percussion  cap  like  those  of  the  fuses  Just  mentioDed. 
A  hole  was  pierced  from  the  nipple  through  the  axis  of  the  plunger;  this  hole  was  filled 
with  grained  i>owder.    (Plate  V,  Fig.  1.) 

Into  the  upper  part  of  the  stock  was  screwed  a  bronze  cap  which  contained  fulminiie 
in  a  shallow  recess  cut  upon  its  under  face. 

The  plunger  was  held  away  from  the  fulminate  by  a  small  brass  screw  inserted  into 
it  through  the  side  of  the  stock  in  a  manner  similar  to  that  adopted  in  the  Sebenkl 
fuse.  The  fulminate  cap,  which  was  removable  from  the  stock,  was  intended  to  be 
kept  separate  from  the  projectile  when  the  latter  would  not  be  soon  in  use.  When  pre- 
paring for  service  a  sufficient  number  of  the  caps  were  to  be  screwed  into  the  fuses  is 
the  shells. 

This  fuse  worked  well,  and  would  usually  explode  the  shell  on  contact  with  water 
when  the  elevation  was  over  five  degrees,  but  as  a  time-fuse  was  considered  as  verr 
desirable,  particularly  for  use  with  the  shrapnel,  attention  was  turned  to  trials  in  this 
direction.  • 

The  first  form  of  time-fuse  tried  had  the  composition  disposed  somewhat  in  the  same 
manner  as  it  appears  in  the  service  Bormann  fuse — an  igniter  was  placed  in  the  oenter 
of  the  composition  circle.  The  disk  into  which  the  composition  was  pressed  was,hov- 
ever,  movable  around  the  axis  of  the  fuse-stock,  and  could  be  set  to  any  desired  time, 
within  the  range  of  the  fuse-composition.  The  under  side  of  the  circle  of  compositioa 
was  not  covered,  and  communication  was  had  with  the  magazine  throuj^h  a  hole  whitk 
lies  within  the  path  passed  over  by  the  exposed  circle  of  the  composition  while  ton- 
ing.   (Plate  V,  Fi^.  2.) 

The  fuse-composition  was  lighted  by  an  igniter,  placed  in  the  axis  of  the  verticil 
part  of  the  stock,  and  in  the  center  of  the  circle  of  composition.  The  plnnger  carried 
fulminate  on  its  lower  face.  It  was  held  up  from  the  frictional  point  by  two  arms, 
which  were  intended  to  be  broken  by  the  sudden  starting  forward  of  the  projectile  oa 
discbarge  of  the  gun.  The  plunger,  being  delayed  by  inertia,  would  be  struck  on  tht 
fulminate  by  the  advancing  point  in  the  stock.  The  resulting  detonation  commoih 
cated  dame  to  a  powder  channel,  which  filled  the  flash-chamber  with  gasy  and  throa|ii 
the  hole  made  for  the  purposes  inflamed  the  fuse-com}>osition.  This  h(ue  was  contiooed 
through  to  the  exterior  of  the  movable  part  of  the  fuse,  and  formed  the  vent  for  tbe 
gas  arising  from  combustion  of  the  composition. 

The  plunger  was  kept  in  place,  and  its  upper  part  was  covered  by  a  cap,  which  abo 
pressed  ui>on  the  movable  and  rotating  part  of  the  stock,  and  was  intended  to  be 
screwed  down  tightly  after  the  fuse  was  set  for  the  desired  time ;  thus  the  two  paiti 
of  the  stock  were  clamped  firmly  together. 

It  was  soon  found  that  this  fuse  would  not  work  satisfactorily ;  the  n^as  preasure  in 
the  composition  groove  forced  the  two  parts  of  the^  stock  apart,  and  the  flame 
flashed  quickly  around  the  under  side  of  the  composition  circle,  firing  the  magazine  « 
short  time.  Efforts  were  made  to  obviate  this  by  covering  the  lower  surface  of  tbe 
composition  with  foil  and  other  material,  but  the  action  was  never  satisfactory.  Tbe 
column  of  composition  was  a  little  smaller  in  cross-section  than  that  of  the  serria 
Bormann  fuse. 

The  next  form  seemed  to  promise  better  results.  The  stock  was  of  hardened  kti 
and  was  formed  in  one  piece,  having  a  flash  and  an  ignition  chamber  in  the  oeoter. 
Around  this  was  pressed  the  circle  of  composition  of  the  same  form  and  volami » 
that  of  the  service  Bormann  fuse,  but  (unlike  the  fuse  inst  described)  a  "  horseshoe' 
in  this  case  covered  the  composition  permanently,  and  was  Intended  to  prevent  tbe 
flame  from  flashing  around  the  circle  in  advance  of  the  regular  time.    (Plate  V,  Fi£.3.; 

One  end  of  the  composition  was  connected  with  the  magazine  by  a  passage,  and  tbe 
other  end  was  blockea  off  as  usual  in  Bormann  fuses. 

The  composition-cylinder  was  divided  on  its  circumference  into  time  spaces.  TV 
plunger,  which  was  considerably  enlarged  from  that  first  described,  was  saspended  tt> 
the  cap  by  a  zinc  pin,  which  was  to  be  broken  by  inertia  on  dischaixe  or  the  f>B. 
The  plunger  also  carried  fulminate  on  its  lower  face,  and  was  furnished  with  powder- 
flash  channels. 

The  top  of  the  plunger  was  covered  and  protected  by  a  cap,  which  screwed  into  tbe 
walls  of  the  flash-chamber. 

To  prepare  the  fuse  for  use,  pierce  directly  through  the  stock  and  composition  into 
the  flash-chamber,  on  a  horizontal  line,  and  at  the  required  time  mark,  as  shown  br 
the  arrow. 

The  dischai^ge  of  the  gun  broke  the  arms  of  the  plnnger,  which  struck  the  adriK- 
ing  nipple ;  the  fulminate  was  fired,  and  the  powder  in  the  channels  ignited  and  filM 
the  flasn-chamber,  finding  its  way  through  tne  vent  bored,  and  igniting  the  compoii- 
tion,  which  burned  both  ways  until  the  magazine  was  reached  by  the  end  eoaati^ 
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therewith.  This  fase  was  simple,  and  appeared  practical,  bat  it  coald  not  be  broaght 
to  show  the  necessary  amoant  of  ^,regularity.  The  horseshoe  being  inserted  from 
the  upper  side  was  frequently  started  upward  by  the  action  of  the  boring-tool,  and 
the  sas  arising  from  the  composition  was  then  enabled  to  partially  lift  the  shoe,  and 
the  fuse  thus  became  very  liable  to  premature  ignition  of  its  magazine.  The  action  of 
the  igniter  was  almost  perfect*  and  the  difficulty  seemed  to  be  altogether  withthe 
column  of  fuse-composition. 

A  minor  defect  of  this  form  was  the  effort  required  to  bore  through  the  waifs  of  alloy, 
and  across  the  fuse-composition,  before  the  flash-chamber  could  be  reached. 

The  thickness  of  the  walls  could  not  be  decreased,  or  bursting  from  internal  pressure 
or  melting  from  heat  developed  by  the  burning  composition  would  have  resulted  ;  and 
in  case  tbe  lead  had  been  farther  hardened,  and  the  thickness  of  walls  had  been  re- 
duced, the  difficulty  of  boring  would  have  been  increased. 

A  change  was  then  made  in  the  form  of  the  fuse-stock,  with  the  object  of  reducing  it 
in  size,  and  also  of  changing  tbe  horse-shoe  to  the  underside  of  the  composition-cylin- 
der, where  some  mechanical  pressure  could  be  pat  upon  it  to  keep  it  in  place.  (Plate 
V,  Fig.  4.) 

The  stock  in  this  case  is  of  bronze,  with  the  composition-cylinder  (of  hardened 
lead)  screwed  down  upon  it,  so  that  the  horseshoe  (now  inserted  from  below)^should 
bear  firmly  against  the  face  of  the  stock. 

It  was  also  thought  that  the  composition  could  be  more  easily  pierced  ft-om  the  top 
of  the  fase  (as  in  tbe  service  Bormann  ;)  the  tool  would  thus  be  required  to  pierce  a 
less  quantity  of  lead  tban  before,  and  wonld  not  be  driven  through  the  composition, 
and  thns  breaking  and  cracking  of  the  latter  would  be  avoided,    (bee  arrow.) 
Tbe  igniter  remained  the  same  as  last  described. 

As  the  composition  was  to  be  exposed  at  a  point  on  the  upper  face  of  the  fase,  it  be- 
came necessary  to  conduct  the  inflained  gas  from  the  flash-chamber  to  that  face.  This 
Tvas  done  by  piercing  holes  through  the  cylindrical  part  of  the  cap,  under  the  shoulder, 
thus  allowing  the  gas  imprisoned  in  the  flash-chamber  to  rash  out  and  impinge  upon 
the  upper  face  of  tbe  fuse.  Experiment  showed  that  the  volume  and  momentum  of 
tbiB  gas  was  amply  sufficient  to  ignite  the  composition.  The  direction  of  these  gas-jets 
waa  determined  by  boring  the  holes  in  the  cap  at  an  angle,  so  as  to  thrdw  the  flame 
downward  upon  the  face  of  the  fuse,  while  the  shoulder  or  rim  raised  around  the  outer 
ed^e  of  tbe  time-face  was  partly  intended  to  bank  the  flame  somewhat  within  the 
circle  lying  immediately  above  tne  fuse  composition,  and  partly  to  prevent  the  point 
of  the  piercing-tool  (when  hurriedly  used)  from  slipping  out  of  its  proper  place  over 
the  composition. 

The  cross-section  of  the  composition  was  reduced  to  about  one-half  that  formerly 
used,  with  a  view  to  reducing  size  of  fuse,  and  also  heat  developed. 

This  form  of  fuse  was  not  quite  as  simple  as  that  previously  described,  but  seemed  to 
promise  a  solution  of  the  defects  that  had  been  before  observed.  The  igniter  worked 
well,  and  the  flame  from  under  the  cap  would  ignite  the  composition  readily.  The 
composition  burned  quite  well  up  to  five  seconds,  but  the  time  could  not  be  carried  be- 
yond that  point  with  any  certainty  of  obtaining  explosion  of  the  shell,  the  composition 
appearing,  as  it  were,  to  be  smothered  on  the  longer  times. 

The  cross- section  of  the  column  of  composition  was  next  made  eqoal  to  that  of  the 
service  Bormann  fuse,  it  being  hoped  that  the  increased  volume  of  gas  might  improve 
the  boruing  on  times  beyond  five  seconds ;  at  the  same  time  the  flange  or  shoulder 
of  the  bronze  stock  was  dispensed  with,  and  the  *'  horseshoe "  over  the  composition 
was  kept  from  moving  by  being  pressed  against  the  flattened  nose  of  the  shell  itself 
when  the  fuse  was  once  screwed  into  place.  The  fulminate  recess  in  the  lower  part  of 
the  plunger  was  suppressed,  and  was  replaced  by  a  nipple,  which  held  a  peroossion-cap. 
Tbe  powder-channels  in  the  plunger  commonicated  with  this  nipple.  These  changes 
resulted  in  the  form  shown.    (Plate  V,  Fig.  5.) 

Finding  that  it  was  still  impossible  to  carry  the  burning  composition  with  uniformity 
beyond  five  seconds  daring  flight,  it  was  thought  that  perhaps  the  gases  were  choked 
or  confined  by  pressure  of  air  on  the  point  of  the  shell,  and  needed  other  vents  than  the 
one  made  by  the  piercins-tool  at  the  initial  point.  Vents  were  accordingly  bored  at 
intervals,  inward  from  the  edge,  (xx,  Fig.  5,)  so  as  to  touch  the  column  of  composi- 
tion. By  this  device  the  longer  times  were  carried  with  somewhat  increased  uniform- 
ity ;  but  the  chief  defect  still  remained,  and  led  to  the  temporary  abandonment  of  the 
fuse. 

Fuses  on  the  Bormann  plan  having  thus  far  failed  to  give  satisfactory  results,  an  at- 
tempt was  made  to  use  the  straight  colamn  of  composition,  as  shown  in  the  ordinary 
Navy  timefuse. 

The  water-cap  was  removed  from  the  time  fuse  stock,  and  an  igniter  (similar  in 

principle  to  that  last  described)  was  screwed  into  its  place.    Thus  arranged,  the  fuse  of 

course  would  only  bum  for  the  full  time  for  which  it  was  pressed,  and  no  simple  or 

practical  means  existed  for  setting  the  fuse  to  intermediate  times. 

At  first  the  vents  for  the  escape  of  gas  from  this  fuse  led  upward,  outside  of  the  screw- 
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housiu^  of  the  i^^niter ;  bnt  it  was  foand  that  aulesa  a  shot  and  direct  meoina  of  esea^ 
were  given  to  the  gas  in  a  lateral  direction,  (t.  e.,  not  exposed  directly  to  the  prMnn 
of  the  air.  as  it  would  have  been  if  escaping  from  the  top  of  the  st-ock,)  the  residaBa 
deposited  by  the  gas  soon  clogged  up  the  vents  and  smothered  the  flame,  or  else  eaoad 
it  to  barst  through  prematurely.  A  change  was,  therefore,  made,  and  the  gas  veslB 
were  led  as  shown.    (Fig.  6.) 

Not  many  experiments  were  made  with  this  fase ;  it  was  only  considered  as  a  makt- 
shift,  and*  not  being  capable  of  being  set  on  any  given  time,  it  did  not  long  attiacs 
attention. 

Attention  was  next  tamed  to  the  wooden  stock,  which  can  be  pierced  through  t^ 
side  for  intermediate  times.  Beech  was  found  suitable  for  the  purpose,  and  the  stock 
was  coned  on  the  outside.    (Plate  V,  Fig.  7.) 

A  coned  composition-channel  was  bored  into  this  stock  parallel  to  the  axis,  bnt  oae- 
tenth  inch  distant  from  it.  This  channel  received  the  paper-case  fase,  which  was  womt- 
what  less  in  diameter  than  the  regulation  Navy  time-ruse. 

Just  above  the  upper  face  of  the  fuse  composition  was  an  unoccupied  space  from  whkk 
four  gas- vent  channels  led  to  the  outside  of  the  stock  above  the  point  of  the  sbelL 

Immediately  above  this  gas-vent  chamber  the  bore  of  the  stock  was  considenUT 
enlarged  to  receive  the  igniter.  This  consisted  of  a  small  bronze  hollow  cylicder, 
closed  at  the  lower  end,  where  it  was  furnished  on  the  inside  with  a  pierced  nipple 
for  percussion  cap.  The  upper  edge  of  the  hollow  cylinder  was  flanged  in  snch  a  man- 
ner as  to  rest  on  top  of  the  stock,  thereby  preventing  the  igniter  from  being  drires 
bodily  into  the  fuse  on  discharge  of  the  gun. 

Inside  of  this  hollow  cylinder  the  plunger  was  hung  on  a  brittle  wire,  (half  copper 
and  half  lead.)  When  this  arrangement  was  in  place  the  head  of  the  fase  was  oovend 
with  a  piece  of  paper  or  linen  luted  down  and  shellaced.  Thus  far  the  fuse  only 
burned  for  the  full  time  for  which  it  was  pressed.  In  order  to  provide  for  intermediate 
times,  two  side  channels  were  bored  from  the  lower  end  of  the  fuse  upward,  (one  of  thsH 
is  shown  in  the  figure.)  Holes  bored  at  equal  intervals  from  the  outside  of  the  stock 
connect  the  exterior  of  the  fuse  with  the  side  channels,  the  lowest  commuDicatin^ 
hole  in  each  channel  being  bored  entirely  through  to  the  fuse  compodition.  The  chat- 
nels  were  filled  with  mealed  powder  and  paper  pasted  over  the  exterior  of  the  con- 
municating  (or  time)  holes,  which  were  arranged  as  shown  in  the  plate.  The  npper 
and  lower  ends  of  the  stock  were  served  with  brass  wire. 

This  fuse  (which  is  virtually  the  English  Boxer)  works  as  follows:  With  a  suitable 
tool  pierce  through  the  communicating  hole  (which  corresponds  to  the  namber  gI 
seconds  desired)  into  the  column  of  fuse-composition,  (see  arrow,)  then  pash  Uie  fax 
by  hand  (giving  it  a  slight  twist)  into  the  nose  of  the  projectile  and  load  the  gvL 
On  explosion  of  the  charge  the  igniter  acts  as  usual,  and  the  fuse-corn  position  mw 
down  to  the  point  at  which  it  was  pierced.  Then  the  flame  flashes  into  the  aide  chas- 
nels,  down  the  latter  to  the  lower  communicating  hole,  and  thence  to  the  burstiBf 
charge. 

If  for  any  reason  the  flame  should  not  pass  through  the  hole  bored  at  the  desired 
time,  the  fuse  would  still  act  at  the  end  of  its  time  of  burning  by  igniting  the  ehai^j^ 
through  the  lower  communicating  hole.  If  the  shell  strikes  the-object  before  saflfieiefit 
time  has  elapsed  to  enable  the  composition  to  burn  to  the  lower  end,  it  is  probabk 
that  the  stock  would  be  split  and  the  whole  be  driven  inward ;  in  which  case  it  woaU 
ac#  as  a  concussion  fuse. 

This  fuse  performed  well  during  experiment,  but  still  did  not  bnrn  as  regularly  ai 
conld  have  been  desired.  About  two-thirds  of  the  number  tried  did  not  vary,  in  bim- 
ing,  over  a  half  a  second,  more  or  less,  from  the  required  time.  The  other  third  wvit 
irregular  in  their  performance,  showing,  occasionally,  as  much  variation  as  a  seeoad 
and  a  half.  The  tnses  heretofore  made  have  been  pierced  with  side  holes,  onljii 
whole  seconds,  running  up  to  ten.  It  is  proposed  to  try  (for  ordinary  shrapnel  raofo^ 
a  five-second  fuse  pierced  to  half  seconds. 

During  the  course  of  this  work  some  trials  were  made  of  columns  of  fase  compositiii 
pressed  after  an  Italian  method.  The  composition  is  pressed  (by  hand)  into  a  M 
pipe  considerably  greater  in  diameter  than  the  finished  column  is  intended  to  be.  Tbr 
pipe  is  then  passed  through  rolls,  and  is  reduced  gradually  to  the  size  desired^  this,«^ 
course,  resulting  in  a  lengthening  of  the  composition-stick.  This  proceed ing^packs  t^ 
composition  very  uniformly,  and  when  burned  by  hand  equal  lengths  bum  in  eqal 
times  with  great  regularity. 

This  column  has  been  tried  in  the  wooden-stock  (or  Boxer)  fuse,  bnt  did  not  succeed 
well.  The  lead  pipe  was  too  thick  and  heavy,  and,  by  virtue  of  inertia,  swept  thrm^ 
the  bottom  of  the  stock  into  the  interior  of  the  shell  on  discharge  of  the  gun,  aod  tiuf 
notwithstanding  the  fact  that  the  pipe  was  somewhat  coned  on  the  outside  by  hui 
It  is  thought,  however,  that  further  experiment  will  be  made  in  this  direction. 

This  composition  column  has  also  been  used  in  the  fuses  on  the  Bormann  prioctpk 
(figured  at  3,  4,  and  5,  Plate  V.)  It  improved  the  regularity  of  burning  of  tbef«t* 
bat  the  performance  was  still  unsatisfactory. 
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The  Italians  nse  the  pipe  in  a  fase  somewhat  similAr  in  plan  to  a  combination  of 
Noa.  2  and  3,  but  with  what  degree  of  success  is  not  known. 

No  satisfactory  fuse  for  shrapnel  has  been  devised  abroad  or  in  this  country.  Dnr- 
iDg  the  Franco-PrnsHian  war  the  Germans  used  percussion-fuses  exclusively;  the 
French,  time-fuses.  Both  were  dissatisfied  with  the  results  and  have  since  been  ex- 
perimenting; Germans  on  time-fuses,  French  with  percussion. 

Note  IX. — Metallic  cartridges, — During  the  elaboration  of  this  armament,  extended 
experiments  were  made  with  metallic  cartridges.  At  one  time  it  was  intended  to  use 
for  the  charge  of  the  gun  a  cake  of  compressed  powder,  which  required  a  metallic 
case  to  properly  develop  its  advantages.    ^  Plate  III,  47.) 

This  cake  consisted  of  a  hollow  cylinder  of  powder,  the  grains  of  which  were  ag- 
glomerated (under  a  pressure  of  fifteen  tons)  sufiQciently  to  bear  transportation  in  the 
atn munition-boxes.  It  was  intende<l  to  be  ignited  on  the  interior  walls,  aud  to  burn 
from  thence,  on  an  increasing  surface,  toward  the  exterior,  the  rapidity  of  combustion 
of  different  charges  being  readily  controlled  by  the  amount  of  pressure  used  iu  making 
ap  the  cake. 

As  compared  with  equal  weights  of  loose  cannon-powder  from  the  same  lot  these 
cakes  had  slightly  the  advantage  in  range,  and  in  uniformity  of  results,  but  not  on  the 
-whole  sufficient  to  weigh  against  the  objections  of  increased  expense,  and  of  the  undue 
elaborateness  of  such  special  ammunition.  The  compressed  charge  was  therefore 
abandoned,  and  with  it  the  necessity  for  metallic  cases  ceased. 

Nevertheless,  it  is  important  to  preserve  the  knowledge  that  has  been  acquired  in  the 
course  of  these  experiments,  because  an  efficient  accelerating  cake,  or  built-up  charge, 
may  at  any  time  be  brought  forward,  and  in  such  an  event  the  stiff  metallic  wrapper 
may  be  of  special  importance. 

Early  in  the  course  of  these  experiments  it  was  found  that  to  produce  a  simple  and 
efficient  case  would  be  a  matter  of  considerable  difficulty,  and  that  small  variations  iu 
the  character  of  the  material  used,  and  in  the  method  of  assembling  the  parts,  made 
great  differences  in  the  behavior  of  the  case  when  subjected  to  the  t^est  of  firing. 

The  principal  accidents  which  occurred  to  the  early  and  imperfect  forms  of  cases 
were  as  follows : 

First.  The  permanent  expansion  of  the  cylindrical  part  of  the  ease  against  the  walls 
of  the  powder-chamber,  while  the  base  cops  were  firmly  held  in  the  extractor-recess. 

Second.  A  separation  of  the  base  cups  from  the  cylindrical  part  of  the  case,  the  fpr- 
mer  being  found  more  or  less  deformed  at  or  near  the  ^xtractor-recess,  while  the  latter 
would  be  either  permanently  expauded  against  the  walls  of  the  powder-chamber,  or 
else  entirely  crashed  up  in  the  bore. 

Third.  The  punching  of  the  base-cups  by  gas  pressure,  immediately  over  the  interior 
orifice  of  the  vent.  This  accident  is  followed  by  a  rush  of  gas  from  the  vent,  the  same 
a»  though  a  ''check"  at  that  point  had  not  been  attempted. 

Fourth.  The  ''shearing"  of  the  tin  cylinder  circumferentially  (from  internal  gas 
pressure)  over  the  upper  edge  of  the  inferior  cup ;  in  short,  this  frail  case  being  re- 
quired to  withstand  an  enormous  pressure  from  the  inside,  gave  way  wherever  there 
occurred  a  weak  or  unsupported  point,  and  the  gas  instantly  forced  its  way  out. 

The  occurrence  of  the  first  of  the  accidents  just  mentioned  usually  rendered  the  un- 
locking of  the  breech  extremely  difficult,  and,  indeed,  any  imperfect  action  of  the  case 
was  generally  indicated  by  more  or  less  opposition  to  unlocking. 

It  was  found  that  defects  of  the  class  first  mentioned  arose  from  two  causes :  First, 
the  cylindrical  form  of  the  powder-chamber.  This  was  afterward  changed  to  a  trun- 
cated cone  of  very  slight  inclination.  The  second  cause  was  an  insufficient  coning  of 
the  cartridge-case  itself,  whereby  the  solder  seam  on  the  body  was  not  given  a  proper 
opportunity  to  split.  It  was  found  that,  when  this  split  did  not  occur,  the  case  usually 
stuck  in  the  gun.  In  order  to  facilitate  splitting,  it  was  found  necessary  to  nse  as  little 
solder  as  was  consistent  with  a  proper  closing  of  the  seam. 

Defects  mentioned  under  the  second  head  were  caused  by  the  primer-gas  issuing 
from  the  interior  orifice  of  the  vent  in  the  plug,  and  driving  the  case  too  far  forward 
into  the  powder-chamber.  The  force  of  the  blow  delivered  by  the  primer-gas  is  much 
greater  than  would  be  supposed,  and  is  more  than  sufficient  to  drive  the  case  close  up 
to  the  base  of  the  projectile.  The  case  being  thus  driven  forward  and  its  charge 
ignited,  the  cylinder  became  permanently  expanded,  and  stuck  at  the  point  at  which 
the  case  had  arrived,  while  the  base-cups  were  pushed  backward  (by  the  longitudinal 
thrust)  into  the  extractor-recess,  or  else  the  separated  parts,  being  too  slow  iu  their 
motions,  allowed  the  gas  to  get  behind  them,  in  which  case  all  were  crumpled  up  and 
deformed,  and  usually  left  in  the  chamber  too  hot  to  be  touched  by  the  hand. 

Finally,  around  the  exterior  cup  a  bead  was  raised,  which,  by  bearing  against  the 
rear  edge  or  knuckle  of  the  powder-chamber,  prevented  the  case  from  being  driven 
forward,  and  obviated  the  above-mentioned  difficulty. 

The  third  defect  mentioned  merely  required  the  strengthening  of  the  metal  over  the 
interior  orifice  of  the  vent.    This  was  done  by  introducing  through  the  base-cups,  over 

15  W       . 


226 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 


the  orifice  of  the  vent,  a  rivet,  the  bead  of  which  gave  the  metal  of  the  base-cop 
cieut  support  against  the  pnnchiug  effect  of  the  powder-gas. 

The  fourth  defect  was  finally  remedied  by  raising  the  rim  of  the  inner  baa^-a^ 
somewhat  above  that  of  the  outer  cup,  thus  interposing  a  layer  of  sheet-brass  betwea 
the  tin  cylinder  and  the  gases  at  the  point  where  the  former  often  sheared  across  tke 
edge  of  the  outer  cup. 

For  a  long  time  the  various  parts  of  the  cartridge-case  were  joined  to  each  other  bi 
drops  of  solder,  but  it  was  finally  concluded  to  dispense  with  the  solder,  and  to  criDp 
the  inner  cup  and  the  tin  cylinder  into  the  groove  made  on  the  interior  of  the  oot«r 
cup  by  the  beading. 

This  simple  arrangement  held  all  parts  firmly  together,  and  the  case  so  assembled, 
and  made  of  material  oif  good  quality,  will  bear  all  the  pressure  it  shoald  be  ciUed 
upon  to  sustain,  and  will  extract  with  certainty. 

It  is  very  import>ant  in  bronze  guns  using  metallic  cartridges  that  the  casa 
should  not  burst,  because  the  gas  rushing  violently  from  a  leak  will  soon  score tbe 
shoulder  or  edge  of  the 'powder-chamber  badly. 

A  small  gutter  being  thus  established,  and  support  being  withdrawn  from  the  cast 
at  this  point,  future  failures  are  almost  certain  to  take  place  at  the  same  spot.  Thostbe 
face  of  the  chamber  is  soon  badly  cut  out,  and  will  require  either  to  be  reamed  forward 
or  to  have  the  holes  filled,  either  being  au  undesirable  process. 

Standard  drawings  and  patterns  of  the  metallic  case  in  its  latest  form  are  preserred 
at  the  ordnance  department,  Washington  navy-yard. 

The  charge  within  the  metallic  case  is  ignited  as  foUown:  A  disk,  having  a  vent  is 
the  center,  is  soldered  to  the  base  of  the  outer  cup,  and  the  flame  from  the  pirimer  paam 
through  it,  and  then  through  four  ignition-holes  piercc^d  in  the  base-cap  proper.  IV 
space  between  the  ignition -holes  is  strengthened  by  the  insertion  of  the  rivet,  the  beKi 
of  which,  overlapping  the  edges  of  the  vent,  becomes  a  sort  of  **  vent-check.'' 

Before  the  introduction  of  the  hardened  bronze  gun,  leaden  belts  were  used  on  the 
projectiles,  and  a  lubricant  was  necessary  to  partially  prevent  "  leading  "  of  the  bore. 
The  cake  of  lubricant  was  half  au  inch  thick,  and  was  placed  on  top  of  a  layer  of 
paper  over  the  powder.  It  was  then  covered  with  pasteboard,  and  the  points  of  tb« 
metallic  case  were  tamed  over  the  whole.  The  lubricant  consisted  of  a  mixture  of  tal- 
low and  oil.  The  same  lubricant  was  also  nsed  in  a  groove  on  the  rear  belt  of  the  pro- 
jectile, and  was  retained  in  place  by  a  few  turns  of  yam. 

There  is,  of  coarse,  no  vent-check  or  Broad  well  ring  used  with  the  metaUic  case,  k 
the  functions  of  both  of  these  are  performed  by  the  case  itself. 

Note  X.—Powder-gaa  pressures  and  range, — Pressure  indications  have  been  c^ 
taitied  chiefly  with  the  light  gun.  The  instrument  used  was  a  very  small  preasoR- 
piston,  the  impression-face  being  a  re-entrant  spiral,  (area,  one-sixth  of  a  square  inA.^ 
This  was  placed  in  a  housing,  and  was  screwed  into  the  forward  face  of  the  ping,  tk 
top  of  the  housing  being  nearly  flush  with  the  bottom  of  the  nose-plate  recess.  It  was 
necessary  to  unscrew  the  housing  after  each  round  and  extract  the  pressare^ist 
which  was  made  of  annealed  copper. 

The  following  table  shows  the  principal  results  thus  far  obtained : 

Table  of  pressures  observed  in  ike  bores  of  3-tficA  hatciUers, 
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It  was  only  possible  to  obtain  two  pressure-indications  from  the  heavy  gnn  for  wib^ 
of  a  suitable  breech-plug  to  nse  with  the  gauge. 

An  examination  of  the  classification  of  the  powders  by  the  gnn-pendnlnm,  aseoe- 
pared  with  the  corresponding  pressures  and  "  difference  from  the  mean,"  will  sb<^ 
how  moch  more  moderate  and  uniform  is  the  action  of  the  large-grain  powder  io  t^ 
gun  than  that  of  the  quick  C.  P. 

Judging  from  the  t&bu\a.\M  toooid  of  the  light  gun,  it  is  probable  that  the  preesfi^ 
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the  bore  of  the  heavy  fpin,  when  usidr  the  larger-grained  powder  and  8-pound  pro- 
Btilo,  will  be  about  19,000  pounds.  In  conneotion  with  the  foregoing  table  an  exam- 
ation  of  that  in  the  latter  part  of  this  note  will  show  that  the  large-grain  powder 
»e8  nearly  as  well  at  5^  elevation  as  the  smaller  grain,  but  with  much  less  strain  on 
le  gun. 

In  most  of  the  practice  at  the  navy-yard,  Washington,  the  quick  small-grained  cannon- 
>wder  was  used,  because  the  object  of  the  experiments  was  usually  to  strain  the 
reech-closiug  apparatus,  and  also  the  projectiles  and  metallic  cartridges,  as  much  as 
>ssible.  Uuder  such  treatment  defects  often  appear  that  would  not  otherwise  be 
9tected. 

Ranging  is  done  at  the  experimental  battery,  Annapolis,  Md.,  and  thus  far  that 
itablishment  has  been  able  to  use  only  a  steel  howitzer  of  the  light  pattern.  A  few 
I  the  ranges,  &c.,  obtained  from  this  gun  are  given  in  the  annexed  table,  and  include 
le  jump  of  the  field-carriage,  which  has  not  yet  been  accurately  determined.  It  oper- 
tes,  however,  to  increase  the  range  over  that  due  to  the  elevation  by  quadrant. 
The  action  of  the  projectile  was  observed  by  plane-table  over  water  ;  not  as  accurate 
method  as  that  in  which  screens  are  employed. 

The  light  gun  is  a  more  powerful  piece  than  the  English  steel  7-pounder  boat-gun,  or 
le  French  naval  canon  de  quatre.  The  projectile  of  the  latter  weighs  nearly  nine 
oands. 

ible  of  ranges,  defleQlion8f  muzile-velacities,  ^o.,  of  3-tftc^  howitzer  ahellSf  w^ghing  7  pounde, 
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The  experiments  for  range  and  accuracy  of  the  heavy  gun  are  now  going  forward. 
NoTK  XI. —  Wear. — The  amount  of  wear  shown  by  the  bores  of  these  guns  is  a  very 
iportant  point,  and  has  met  with  such  attention  as  could  be  given  it  in  the  course  of 
anafacturing. 

The  rear  part  of  the  bore  is  not  on  the  whole  as  hard  as  the  chase  and  muzzle  parts, 
scause  the  metal  composing  the  former,  being  originally  a  larger  mass,  is  not  rela- 
vely  as  much  chilled,  and  would  not,  consequently,  be  as  much  hardened,  as  the  latter 
y  the  same  amount  of  mandreling.  In  some  of  the  guns  the  wear  at  first  has  been 
ightly  more  rapid  at  the  rear  end  of  the  bore  than  at  the  other  parts.  As  the  firing 
roceeds  the  wear  appears  to  become  more  uniform  along  the  whole  length  of  the  bore. 

The  wear  will  of  course  vary  with  the  quality  of  the  metal  composing  each  particu- 
ir  gun. 

Wh^  the  guns  are  new  the  surface  of  each  rib  is  beautifully  smooth,  and  remains 
y  after  firing,  notwithstanding  that  the  bore  may  be  somewhat  worn. 

The  copper  belts  on  the  projectiles  are  mnch  hardened  by  forcing  through  the  com- 
•ression-slope,  and  an  attempt  has  been  made  to  ascertain  the  amount  of  this  barden- 
Qg  by  impressing  with  a  small  indenting  knife  the  belts  of  some  of  the  projectiles  re- 
overed  after  having  been  fired  through  the  bore.  A  constant  pressure  of  1,000  pounds 
vas  used  upon  the  knife. 

It  was  found  that  the  forcing  had  increased  the  hardness  of  the  copper  belt  (where 
;be  latter  had  been  pressed  directly  under  a  rib)  about  one  and  one-half  times,  and  the 
lardness  of  the  metal  where  it  had  squeezed  from  under  the  ribs  and  filled  the  grooves 
nras  only  a  tride  less. 

By  the  same  system  of  comparison,  a  "  skin  specimen  ^  taken  from  the  expanded 
bore  of  one  of  the  guns  (B)  showed  somewhat  harder  than  the  forced  lv>>lt  nf  the  oro- 
iectile. 
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The  followiDff  table,  though  compiled  from  the  records  of  different  gnns,  (of  o 
varying  somewhat  in  original  quality  of  metal,)  may  be  accepted  as  exhibitinj 
rate  of  wear  that  will  probably  be  shown  in  service.    The  table  of  comparatiTe 
ness  of  bore  and  belts  is  appended,  to  which  are  added  some  tests  of  steel,  Ac 

The  Nashna  howitzer  referred  to  is  very  mild  and  soft  in  quality ;  too  much  i 
an  efficient  service-gun  of  any  large  size.    The  chrome  steel  specimen  was  only  i 

Table  showing  the  amount  of  wear  observed  in  the  bores  of  hardened  bronze  howitzers  after  ^ 

LETTER  OF  GUN,  Q. 


Bonndi. 

Enlargement. 

Cba« 

Near  aeat  of 
projectile. 

AboQt 
Tmnnions. 

mni 

From  ronnd  33  to  roand  56...... 

Second*, 

aooo 
aooa 

U.0U3 

Secondo, 
0.001 

aooa 
a  003 

5cooi 

From  roand  58  to  ronnd  73...... 

From  ronnd  80  to  ronnd  130,  ...^.. 

£^t5ii  of  the  oomparative  hardness  of  expanded  bore  of  bronze  Z-inch  howitzer;  of  be 

projectile  b^ore  and  after  being  forced,  <f'C 


Metal. 


Snrfiftce  of  bore  of  ordinary  bronse  fl^nn,  (C,  500  pounds) 

Skin  of  hardened  bore  of  g^1i,  (R,  350  pounds) 

Copper  belt  on  projectile  ^fbre  being  fired  through  gun 

Copper  belt  on  projectile  after  being  fired  through  gun 

Hardness  shown  by  a  specimen  of  ordinary  wrought-iron 

Hardness  shown  by  a  specimen  of  steel  howitzer,  (Nashua  No.  1) 
Hardness  shown  by  a  specimen  of  bar  chrome  steel,  (No.  2)  .... 


Length  of  cut  made  by  a  presnre  o 
pounds  on  the  indenting  knife 


Seconds, 
aSTO 

a893 
a4£) 
a  249 

a2i7 

a  242 

a  177 


Mean  hardi 
and  mnzale. 
Do. 


between 


Manufactures  and  preparations  at  the  various  navy-yards  for  the  year  entUng  June  30, 

ARTICLES  UNDER  PROPORTION  TO  EACH  GUN. 


13  shell-whips. 

16  turret-whips. 

11  XI''  preventer-breechings. 

2  sets  60-poander-guu  gripes. 

4  sets  Xl-inch-gun  gripes. 

4  sets  IX-inch-gnn  gripes. 
343  swabs. 

30  Xl-inch  sabots. 

8  supply-boxes. 
21  primer-boxes. 

24  Xl-inch  shrapnel. 
485  IX-inch  shrapnel. 
50  60-pounder  shrapnel. 

9  100-ponnder  shrapnel. 
7  XV-iuch  shrapnel. 

30  32-poander  shrapnel. 
30  30-pounder  shrapnel 

5  XV-iuch  shrapnel,  L.  &  F. 
30  32-pounder  shrapnel,  L.  &,  F. 
71  60-ponnder  shell. 

9  100-pounder  shell. 
309  Xl-inch  shell. 
601  IX-inch  shell. 

46  XV-inch  shell,  L.  &  F. 
130  32-pounder  shell. 
130  32-ponnder  shell,  L.  &  F. 

78  30-pounder  shell. 
144  20-ponnder  shell. 

40  20  ponnder  shell,  L.  &  F. 
110  IX-inch  sponge-cay^ 


16  Xl-inch  sponge-cape. 
6  60-pounder  sponge-caps. 
5  XV-inch  sponge-caps. 
1  X-inch  sponge-cap. 

1  60-pounder  carriage. 
16  shell-stands. 

5  transom-quoins. 

2  60-ponnder  chamber-scrapers. 

2  60-ponnder  bore-scrapers. 

3  X  V-iDch  bore-scrapers. 

4  Xl-iuch  tampions. 
38  IX-inch  tampions. 

26  IX-ioch  tampions  and  wads. 
4  60-pounder  tampions. 

6  XV-ioch  tampions. 

3  XV-inch  tampions  and  wads. 

2  20- pounder  tampions  and  wads. 
1  X-inch  tompion  and  wads. 

16  port-bridles  and  tricing-lines. 

56  gun-tackles. 

18  heavers  for  selvagees. 

54  division -boxes. 

3  stationery-boxes. 
6  division-tubs. 

6  fire- tubs. 
1  Xl-inch  ladle. 
1  IX-inch  ladle. 
3  XV-inch  ladles. 

1  X-inch  ladle. 

2  20-pounder  ladles. 
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2  dark-lanterns. 
14  Xl-inch  muzzle-baf^s. 
9  XV-inch  mazzle-bags. 
6  IX-inch  mnzzle-bags. 
4  60-pounder  mnzzle-bags. 

2  20-poander  mazzle-bags. 

3  sbackle-pin  pnnches. 
84  cbocking-quoins. 

100  lock-springs. 
72  lock-lanyards. 

8  lock-aprons. 

53  lock-apron  straps. 
232  fire-backet  lanyards. 

4  Ylll-iuch  roller-bandspikes.  • 
72  roller-handspikes. 

6  20-pounder  roller-handspikes. 
10  20-pounder  ordinary  handspikes. 
33  IX-inch  rammers. 

3  XV-inch  rammers. 

6  XV-inch  rammers,  sectional. 

1  X-inch  rammer,  sectional. 
153  wash-deck  chocks. 

292  port-lanyards. 

25  port-lanyard  hooks. 

6  60-ponnder  vent-compressors. 

2  150-pounder  passing-boxes. 

9  100-ponnder  passing-boxes. 
8  32-poander  passing-boxes. 

5  XV-iucb  passing-boxes. 

4  Xl-inch  breechings. 
38  IX-inch  breeching  . 

23  60-pounder  breechings. 
2  20-poander  breechings. 
35  thnmb-stalls. 

26  IX-inch  woolen  sponge-covers. 
35  Xl-iuch  woolen  sponge-covers. 

8  60-pounder  woolen  sponge- covers. 
2  lOO-ponnder  woolen  sponge-covers. 
1  32-ponnder  woolen  sponge-cover. 

1  20-ponnder  woolen  sponge -cover. 
10  XV-inch  woolen  sponge-covers. 
42  port-bridles. 

23  shell -stand  braces. 
67  side-tackles. 

5  train-tackles. 

2  60-pounder  Marsilly  carriages. 
26  IX-inch  carriages. 

Iron-work : 
150  shell-plugs. 

5  roller-handspike  castings. 
1,026  IX-inch-shell  boxes. 

1  Xl-inch-shell  box. 

4  32-pounder-shell  boxes. 

1  axle  for  gun-carriage. 

2  housing-straps. 

8  sets  60-ponnder  castings. 
40  60-ponnder  breeching-thimbles. 
16  IX-inch  breeching-thimbles. 

4  20-ponnder  breeching-thimbles. 

6  breeching  shackle- pieces. 
6  breeching  splice-pieces. 

2  sets  breech  shackle-bolts. 
29  pivot-bolts. 
52  e^ebolte. 

2  nng-bolts. 

4  light  bolts. 
63  bolts. 
63  nuts. 

6  pairs  friction-chocks. 
16  division-bags. 


6  shell-box  covers. 
22  Xl-inch  trunnion-rings. 
9  60-ponnder  directing-bars. 
1  breech-plug. 
1  Broad  well  ring. 

1  Xl-inch  bnffer-oarriage  and  deck- 

circles. 

2  sections  of  IX-inch  shell. 

2  sections  of  IX-inch  shrapnel. 

4  extractor-hooks. 
78  handspike-hooks. 

3  turret-sights. 

1  Xl-inch  gun,  side-sighted. 

2  60-pounder  friction-chocks. 
8  XV-inch  vent-drills. 

8  XV-inch  trunnion-ledges. 

1  XV-inch  loading-ladle. 
15  XV-inch  boring-bits. 

3  XV-inch  breech-sight  aprons. 

5  XV-inch  priming-wires. 

2  XV-inch  (sets)  vent-punches. 

3  XV-inch  worms. 

1  20-poander  worm. 

2  cartridge-bag  formers. 
2  XV-inch  gauges. 

5  shot-tongs. 

4  metal  blocks  for  whips, 

2  cranks  for  XV-inch  carriage. 
8  Xl-ioch  metal  blocks. 
8  IX-inch  metal  blocks. 
4  sets  hoops  and  heads,  XV-inch  pow- 
der-box. 

6  XV-inch  sponges,  (sheep  skin.) 

1  X-inch  sponges,  (sheep-skin.) 

2  XV  inch  sponges,  (bristle.) 
4  shell-loaders,  (XV-inch.) 

10  junk-wads,  (XV-inch.) 

50  selvage-waids,  (XV-inch.) 

1  star-gauge  ring,  (13^-iuch,  W,  P.  F.) 

1  star-gauge  point. 

6  XV-inch  rear  sights. 
'6  XV-inch  rear-sight  covers. 
12  XV-inch  rear-sight  bolts. 
12  Xl-inch  rear-sight  bolts. 
12  Xl-inch  rear- sight  covers. 

6  XV-inch  front  sights. 
12  XV-inch  front-sight  screws. 

6  cannon-locks. 

6  cannon-lock  bolt«. 

2  20-ponnder  bronz*^  carriages. 

2  20-pounder  breast-pieces. 
8  20-pounder  beckets. 

1  Xl-inch  breech-loading  Tocket-gun. 
63  plugs. 

3  thimbles. 

1  set  fitting-lamp.    . 

1  lever  gnn-carriage. 

1  XV-inch  sponge  section-staff. 

1  sub-caisson,  painted. 

1  sub-carriage  and  slide,  painted. 

1  X-inch  rammer,  painted. 

1  X-inch  worm,  painted. 

1  shot-tong,  painted. 

1  shot-ladle,  painted. 

1  former  passing-boxes,  8-inch  rifle. 

51  handspike  shoes. 

200  handspike-shoe  rivets. 
1  Xl-inch  carriage   and   slide,  com- 
plete 
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HOWITZERS,  EQUIPMENTS,  ETC. 


198  12-poander-nfle  shell. 
214  12-pounder  heavy  shell. 

18  12-ponDder  light  shell. 

90  12-pounder  heavy  shrapuel. 
1.56  l2-pounder  liji^ht  shrapnel. 

18  12-poouder  heavy  cauister. 
2  I'^-pounder  claiups. 

100  amnniDitioD-riDgs. 
1  set  hoat-skids. 

4  sets  boat-tracks. 

27  12-poDnder  sponge-caps. 

6  shoes  for  howitzer-wheels. 
30  12-pounder  lampions. 

7  boat-chests. 

6  12-pounder  woolen  sponges. 

5  24-ponuder  passing-boxes. 

96  3-inoh  breech-loading  howitzerpass- 

ing-boses. 

62  caisson-boxes. 

Iron-work : 

6  wads. 

10  12-ponnder  Schenkl  shell. 
1  canvas  cover  for  Gatling  gon. 

14  breech-sights. 
25  field-carriages. 

16  bronze  howitzers. 
4  nose -plates. 
34  nose-plat  e  screws. 

19  gas- checks. 

15  elevating-screws. 

1  donble  elevating-screw. 
4  elevating-screw  pins. 
1,567  3  -  i  u  c  h    breech-loading    howitzer 
shells. 
300  breech-loading  howitzer  cartridge- 
cases. 
4  boat-carriages. 
1  boat-carriage,  altered. 
10  3-inch  breech-loading  howitzer  ram- 
mers. 
10  3  -  i  n  c  h  breech-loading    howitzer 

sponges. 
520  3-inch  breech-loadiog  howitzer  cart- 
ridge-bags. 
200  meUkl-case  cartridges. 


26  breast-lashings. 
9  drag-ropes. 

10  sponge-covers,  (sheep-skin.) 
14  3^inch  breech-loading  bowitzerh 

ersacks. 
94  howitzer-wheels. 

16  howitzer-wheel  boxes. 
33  sponge-bnckets. 

8  hoops  and  heads. 
4  steel  howitzers. 

1  gas-escape  vent. 

56  rail-sockets  for  Gatlini^  gnn. 
700  sabots  for  3-inch  shell. 
25  3-inch      breech-loading      howii 

wrenches. 
18  crescent  bolts  and  pins. 
8  blocks  metallic-cartridge  case. 
4  carriage-wrenches. 

3  gun-covers. 

4  gun-nipples. 

3  rammer-covers. 

17  spare-article  boxes. 
330  sabots  cartridges. 

4  dummy-shot. 

2  stands  for  Gitling  g^n. 
12  friction-primer  lanyards. 

4  boring-bits. 

4  back-ropes. 

8  primer-boxes. 
36  linchpins. 

2  bristle  sponge-heads. 

1  center-shaft,  covered. 

3  12-ponnder  L-iron  boat-cMTiaf 

9  12-pounder  pivot  bolt«. 

100  3-inch  breech-loading  howitzern 
tridges. 

2  12-poander    L-iron   boat-carria 

painted. 

3  24-pounder  muzzle-bags. 

5  field-carriages,  Gatling  gnn. 
5  transportation- boxes. 

4  12-pounder-gun  tackles. 
8  24-pounder  tackles. 

2  impression,  inspection  bore. 


8MALL-AKM8,  ETC. 


6  arm-chests. 
12  arm-chest  hinges. 

6  arm-chest  hasps. 
11  canvas  chest-covers. 
95  waist-belts. 
18  revolver- frogs. 
27  revolver-boxes. 


50  cartridge-boxes,  rifle. 
6  oil-cans. 
19  gallons  lacquer. 
1,753  rifle  rear-sight  guards. 

293  cutlass-scabbards. 
1,500  blocks  for  rifle-cartridge  boxes 


MAOAZINE-STORES. 


21  magazine-hose. 
17  magazine- hose  spanners. 
2  magaziue-hose  couplings 

7  magazine-screens. 

8  powder-whips. 
2  powder-dishes. 

1  powder-funnel. 

4  powder-measures. 

2  candle-molds. 

1;848  32-poander-cartridge  bags. 


563  IX-inch-cartridge  bags. 
100  XV-inch-cartridge  bags. 
220  24-ponnder-cartridge  bags. 
1,010  12-pounder-cartridge  bags. 
200  3-pound  saluting-chargea. 
21  magazine-dresses. 
16  magazine-shoes. 
3  copper-bound  cans. 
3  copper-bound  buckets. 
3  portfire-boxes. 
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Iron  work : 
11,823  Navy  time-fases. 
11,860  Navy  time-fuse  cases. 
4,567  BormaDD  fnses. 
40  percQssioD-fuses. 
120  pounds  shell-powder. 
5  powder-bearers. 
4  powder-buffers. 


1  hopper. 
1,200  fuse-plugs. 

4  cartridge-bag  formers. 
9,482  cannon-primers. 
242  cartridges,  12-onnce,  serge  bags. 
80  cartridges,  12-onnce,  metallic  case. 
5,930  Bormann  fuse  stocks. 

1  feed-table  for  powder-press. 


MISCELLANEOUS  ARTICLES. 


7  powder-chntes. 

1  plan  of  magazine  and  shell  rooms. 

2  IX-inch  passing- scuttle  funnels. 
53  tank-tallies. 

8  clevis-bolts. 

9  IX-inch  passing-scnttles. 
14  rammer- brackets. 

12  shell-box  stands. 
18  target-frames. 

1  pendulum. 

2  target^traps. 

2  chain  gun-slings. 
30  post-sweeps. 

4  gallous  stain. 

1  Parrott  die-plate. 

3  post-sweep  bolts. 

2  wrenches. 

13  tin  cans. 

2  passing-boxes. 

1  grindstone-frame. 
48  tally-boards. 
8.5  pacKing- boxes. 

1  former  for  X  V-inch  passing-boxes. 
83  sets  boarding-pike  brackets. 
195  fire-bncket  hooks. 
29  lantern -hooks. 
18  rigging-stoppers. 

4  target-screens. 

176  pair  pistol-brackets. 
2,652  deck -screws. 

1  whip  for  loading-traveler. 
754  whip-circle  screws. 

6  eccentric-rods  and  strap-pins. 
4  piston-riogs  and  screws. 
4  brasses,  connects,  rods. 

2  backing  truss-bands. 
20  pair  hand-spike  hooks. 
36  dead-eyes. 

8  sets  deck-circles,  sweeps. 
233  pairs  batten -brackets. 
8  bronze  castings  for  launch. 
40  rollers  for  drawings. 
2  handles  for  flood-cocks. 
2  grubbing-hoes  and  picks. 
2  grubbing-hoe  and  pick  handles. 


1  protractor-ruler. 
I  target. 
1,530  pounds  bloom- iron. 

1  canvas  ball  for  life-buoy. 
100  handles  for  powder-tanks. 
1  set  tallies. 
1  bronze  table-top. 
24  standard  starts. 

1  range- table. 

20  cntlass-beckets. 
8  axle-beokets. 
8  vent- wire  beckets. 

2  sets  lightning-rods. 
90  cutlass-brackets. 
77  vent- wire-brackets. 

2  railroad-cars  for  magazines. 

1  submarine  caisson. 
7  cocks,  caisson. 

2  valves,  caisson. 

7  cock-wrenches  and  handles. 

2  caisson-pnmps. 
4  chocks. 

40  cleats. 

6  ring-bolts. 

1  crane,  complete.' 

4  braces  for  caisson. 

1  ring-valve  for  rubber  collar. 

1  lever-valve. 

1  tank  passing-box. 

1  submarine  caisson,  painted. 

1  platform    for    sighcing-iustrnmeut 
for  guns. 

1  pattern  for  casting  sighting-instru- 
ment. 
14  Xl-inch  trunnion-caps. 
50  leather  hose- washers. 
13  powder-scuttle  frames. 
12  powder-scuttle  levers. 
16  powder-scuttle  hooks. 
16  powder-scuttle  nuts. 
60  brass  hooks. 
1,016  blank-bolts. 

3  rollers  for  steam-derrick. 

1  pair  sculls  for  ordnance-dock. 
35  scuttle-wrench  brackets. 


TORPEDOES,  ETC. 


12  sets  complete  torpedoes,  prepared. 
16  bridles,  wire. 

8  guys,  wire. 

8  topping-lifts. 

8  guys,  manila. 
1,031  feet  ash,  Scotchman. 
10  torpedo-tackles. 
20  torjiedo-gnys. 

3  sets  torpedo-gears. 


20  25-pound  torpedoes. 
1  torpedo-boom  shackles  and  attach- 
ments. 
4  50-ponnd  torpedoes. 
36  sheet-copper. 
6  torpedo-spar  spans  and  guys. 
Repairs  to  deteriorated  stores  on  hand. 
Repairs  to  tools,  &c. 
Repairs  to  buildings,  wharves,  &.c. 
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No  7.— BUREAU  OF  MEDICINE  AND  SURGERY. 

Navy  Department, 
Bureau  of  Medicine  and  Surgery, 

Isovember  1, 1876. 

Sir:  Herewith  I  have  the  honor  to  sabmit  the  report  of  this  boreaa 
for  the  past  year,  top^ether  with  estimates  for  the  support  of  the  Medical 
Department  of  the  Navy  for  the  fiscal  year  ending  June  30,  1878. 

ESTIMATES. 

The  following  tabular  statement  exhibits  the  several  amonnts  appro- 
priated for  the  Medical  Department  of  the  Navy  in  the  years  enumerated 
and  the  estimates  for  1877-'78 : 


Appropriation!. 

E.4iM>« 

1872-*73. 

1873-74. 

1874-75. 

1875-76. 

1876-77. 

l^77-'S. 

Sargeons' Decenaries  and  appllaneei 

R«>paini  and  improvementa  of  hoipitali.... 

CoDtlDgeot 

Civil  etitablishment ....................... 

$40,000 
25.000 
25.000 
73,372 

$40,000 
25,0<4) 
25.000 
75.204 

$30,000 

^000 

25.000 

39.161 

$30,000 
20.000 
25.000 
35.000 

tsaooo      |4Q.on 

10.000          «.<» 
15.000          ftW 
2£.000  ;       4i« 

Total 

163,372 

165,204 

99,161 

110.  OU) 

80.000        i^!t3 

On  examination,  it  will  be  observed  that  the  estimates  for  the  neit 
fiscal  year  are  higher  than  the  sums  appropriated  for  the  present  year, 
but  in  general  lower  than  the  average  of  appropriations  for  several 
years  previously.  The  aggregate  of  the  estimates  for  the  coming  fiscal 
year  is  $12,450  less  than  the  appropriations  for  the  year  1872-^73,  and 
$14,282  less  than  those  of  the  year  1873-74. 

Compared  with  the  two  years  just  mentioned,  the  appropriatioD  for 
the  current  fiscal  year  shows  a  reduction  of  fully  fifty  per  cenU  Tlw 
branches  of  the  hospital  service,  which  have  suffered  most  from  tbL< 
reduction,  are  those  least  able  to  bear  it.  They  are  the  "  civil  establisii 
ment"  and  "repairs  and  improvements,"  on  the  former  of  which  de- 
pends the  efficiency  oithe^ personnel^  including  nurses  and  other  attend- 
ants on  the  sick,  and  on  the  latter  the  ability  of  the  bureau  to  maiutain 
the  hospital  buildings  and  appendages  in  a  suitable  condition  furtk 
accommodation  of  Ihe  sick.  The  appropriations  for  the  current  yearart 
entirely  inadequate  to  the  proper  supi>ort  of  the  naval  medical  servkf. 
however  prudently  administered.  This  being  the  case,  as  the  oflieul 
guardian  of  the  sick  of  the  Navy,  1  feel  it  incumbent  upon  me  to  nrgetk 
expediency  of  larger  appropriations  than  have  been  granted  the  U$t 
two  years,  and  of  a  closer  approximation  to  those  which  my  own  eii^^ 
rienre,  supplemented  by  that  of  my  immediate  predecessors  in  ofifice,i»s 
found  to  be  indispensable.  If  a  contrary  practice  has  ever  prevaiWL 
certainly  of  late  years  economy  in  the  administration  of  the  funds  in- 
trusted to  the  Bureau  of  Medicine  and  {Surgery  has  been  the  rule;  bat 
during  the  present  year  (and  to  a  considerable  degree  duriug  tbepif- 
vious  one  also)  the  economy  exercised  has  almost  amounted  to  parsimoor. 
and  in  respect  to  tbe  service  at  hospitals,  it  may  well  be  feared,  bi$ 
been  attended  with  a  denial  to  the  sick  of  some  of  the  comforts  to  wbki 
they  are  entitled. 


•REPORT   OF   THE   SECRETARY   OP   THE   NAVY.  233 

CIVIL  ESTABLISHMENT  OP  HOSPITALS. 

XJDder  this  bead  are  embraced  all  attendants  apon  the  sick,  with  sach 
other  persons,  not  oflScers  of  the  Navy,  as  may  be  connected  with  the 
administration  of  the  hospital  service.  The  employes  of  the  United 
States  Naval  Laboratory  are  also  a  charge  npon  it.  For  the  last  two 
fiscal  years  this  appropriation  has  been  so  small  as  to  be  entirely  below 
the  reqnirements  of  the  service.  To  eke  out  deficiencies  in  the  way  of 
nurses  and  other  immediate  attendants  on  the  sick,  the  most  undesirable 
make-shifts  have  been  occasionally  resorted  to.  From  the  necessity  of  the 
ease,  convalescent  patients,  or  the  less  infirm,  have  been  compelled  to 
take  care  of  and  wait  upon  their  more  disabled  or  helpless  comrades. 
In  the  seasons  of  sickness  on  board  ship  no  persons  could  sympathize 
more  warmly  with,  or  show  greater  willingness  to  assist,  an  afflicted 
shipmate  than  sea-faring  men.  There  the  unavoidable  absence  of 
trained  help  makes  friendly  attendance  on  the  sick  a  necessity,  which 
is  recognized  and  yielded  to  with  cheerfulness  by  all.  But  at  hospitals 
on  shore  the  sick  of  all  grades  and  classes  feel  themelves  entitled  to 
receive  such  offices  at  the  hands  of  persons  paid  for  the  purpose  by  the 
Government,  and  nothing  creates  greater  dissatisfaction  among  them 
than  to  be  called  on  to  perform  the  duties  of  nurse  toward  others  only 
perhaps  a  little  more  disabled  than  themselves. 

A  cursory  glance  at  the  appropriations  for  '^ civil  establishment  of 
hospitals''  during  the  last  few  years  will  show  how  great  a  reduction  in 
thenumberandwagesof  employes  has  actually  taken  place.  The  amounts 
for  the  years  ending  June  30,  1873, 1874, 1875,  and  1876  were,  respect- 
ively, $73,372,  $76,204,  $39,161,  $35,000,  and  for  1877  only  $25,000. 
The  pay-rolls  of  the  five  principal  naval  hospitals  for  the  first-named 
year,  as  compared  with  the  current  year,  give  for.Chelsea  23  attendants, 
at  $8,824.32,  against  13  attendants,  at  $2,280;  New  York,  34  attendants, 
at  $11,680.80,  against  18  attendants,  at  $5,400 ;  Philadelphia,  25  attend- 
ants,at $7,395.84, against  11  attendants, at$2,799.96;  Korfolk,21  attend- 
ants, at  $6,856.80,  against  13  attendants,  at  $2,520 ;  and  Mare  Island,  20 
attendants,  at  $8,823.84,  against  9  attendants,  at  $4,080.  In  neither  of 
the  years  1873  or  1874  was  the  number  of  employes  or  their  scale  of 
compensation  excessive;  on  the  contrary,  they  were  merely  sufficient 
to  eyable  the  bureau  to  maintain  these  large  establishments  on  a  satis- 
factory footing.  While  in  no  branch  of  the  public  service  should  the 
slightest  approach  to  extravagance  or  waste  be  countenanced,  a  due 
regard  to  the  instincts  of  humanity  and  the  efficiency  of  the  Navy 
demands  that  the  provision  for  its  sick  and  disabled,  ashore  and  afloat, 
should  not  fall  below  that  standard  of  liberality  which  is  alone  com- 
patible with  their  comfortable  care  and  earliest  possible  restoration  to 
health.  More  than  this  would  partake  of  the  nature  of  waste ;  less, 
would  be  an  act  of  injustice  and  wrong  to  the  beneficiaries  of  the  hos- 
pital department. 

The  estimates  herewith  submitted  for  the  "civil  establishment  of 
hospitals  "  result  from  a  critical  revision  of  the  combined  recommenda- 
tions made  by  the  several  medical  officers  in  charge,  and  are  believed 
to  be  at  once  sufficient  for  the  purpose  and  moderate  in  themselves.  As 
no  one  can  know  as  well  as  the  naval  medical  officer  what  the  indispen- 
sable wants  of  the  service  really  are,  and  the  present  incumbent  of  the 
bureau  has  uniformly  striven  to  reconcile  the  just  claims  of  the  sick 
with  the  observance  of  a  wise  economy,  the  estimates  are  commended 
with  entire  confidence  to  the  consideration  and  approval  of  the  head  of 
the  Department. 


234  REPORT   OF   THE   SECRETARY   OF   THE  NAVY. 

REPAIRS  AI^D  IMPROVEMENTS  OF  HOSPITALS. 

The  expenditare  under  this  head  for  the  last  fiscal  year  ainoaoted  to 
$20,000  against  $25,000  in  1873  and  1874,  each.  In  consequence  of  the 
small  amount  thus  available,  repairs  have  been  limited  with  strictness 
to  objects  of  absolute  necessity,  primarily  to  those  required  for  the  pro- 
tection of  the  buildings  from  the  destructive  action  of  the  elements. 
Nothing  has  been  expended  for  embellishment  or  mere  looks.  The  ap- 
propriation for  the  current  fiscal  year  is  just  half  the  amount  appro- 
priated for  the  year  before,  and  will  scarcely  suffice  to  keep  the  hos- 
pitals in  tenan table  order. 

In  consequence  of  the  meagerness  of  the  sums  at  the  disposal  of  the 
bureau  during  the  last  two  years,  the  hospitals,  with  their  heating- 
apparatus,  outbuildings,  fences,  roadways,  wharves,  cemeteries,  &^ 
are  now  in  need  of  extensive  reparation,  to  meet  which,  as  well  as  pro- 
vide for  ordinary  repairs,  the  amount  asked  for  during  the  next  fiscal 
year  is  submitted. 

HOSPITAL  AT  PENSAGOLA,  FLA. 

Since  my  last  annual  report,  the  hospital  specially  constructed  near 
the  navy -yard,  Pensacola,  for  the  reception  of  yellow-fever  patients,  has 
been  plainly  furnished,  and  is  now  in  readiness  for  the  accommodatioa 
of  such  cases.  Owing,  fortunately,  to  an  exceptional  freedom  from  the 
disease  on  the  Gulf  coast  during  the  present  season,  its  convenience 
and  comforts  have  not  been  tested,  except  for  the  treatment  of  ordinary 
maladies.  Lengthened  immunity  from  this  dreaded  visitant  cannot  be 
expected,  but  on  its  next  invasion  it  will  be  satisfactory  to  know  that 
our  hospital  arrangements  are  ample  for  any  demands  likely  to  be  mad« 
upon  them. 

NAVAL-HOSPITAL   FUND. 

I  desire  again  to  bring  the  condition  of  the  naval-hospital  fund  to 
your  notice.  The  fact  stated  in  my  last  annual  report  that  it  may  be 
considered  virtually  exhausted  still  remains.  As  the  8up|>ort  of  oar 
various  establishments  for  the  care  of  the  sick  depends  upon  this  fond, 
the  importance  of  speedily  placing  it  on  a  permanent  foundation  is  sof- 
ficiently  obvious. 

The  cost  of  the  provisions,  medicines,  medical  stores,  fuel,  &c,  con- 
sumed in  the  naval  hospitals  and  chargeable  to  this  fund,  amounts  (o 
about  $135,000  a  year;  of  which  sum  $35,000  are  realized  from  ^* hos- 
pital money''  and  '^stopped  rations"  of  the  sick,  leaving  an  annual  de- 
ficiency of  $100,000,  which  must  sooner  or  later  be  supplied  by  spediil 
legislation.  I  therefore  earnestly  request  your  approval  of  an  appropri- 
ation by  Congress  of  the  sum  named,  viz,  $100,000,  and  of  a  re^n^^ 
annual  appropriation  of  the  same  amount  for  the  future. 

If  the  replenishing  of  the  naval-hospital  fund  by  specific  approprii- 
tion  be  deemed  inexpedient,  the  object  may  be  accomplished  in  a  more 
indirect,  but,  in  my  opinion,  equally  legal  manner,  by  transferring  toU 
by  permanent  act  a  portion  of  the  income  of  the  naval-pension  foini* 
Should  this  fund,  which  is  now  invested  in  Government  bonds  beariof 
only  3  per  cent,  interest,  be  re-invested  at  6  per  cent.,  its  income  woold 
not  only  meet  all  charges  for  pension,  but  leave  a  balance  of  several 
hundred  thousand  dollars,  out  of  which  the  sum  required  might  bes^ 
aside  for  the  benefit  of  the  congenerous  naval-hospital  fund.  In  eitii^ 
case  the  result  to  the  Treasury  of  the  United  States  would  be  the  sum; 
but  the  latter  mode,  by  rendering  an  annual  appropriation  uunecessarj. 
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woald  possess  the  advaotantage  of  conferring  a  mach-needed  stability 
on  the  hospital  service. 

HEALTH  OP  THE  NAVY. 

During  the  past  year  the  health  of  the  Navy  has  come  up  to  the  usual 
standard.  No  epidemic  or  pestilential  disease  has  prevailed  on  any  of 
the  stations,  and  in  the  main  the  experience  of  the  year  must  be  re- 
garded as  satisfactory.  But  good  as  these  results  are,  better  may  be 
exj^ected  when  a  better  system  of  ventilation  and  a  greater  degree  of 
dryness  shall  obtain  on  board  of  our  cruising- vessels.  From  the  fre- 
quent reports  made  to  the  bureau  by  surgeons  of  the  foul  state  of  the 
bilges  of  some  of  our  ships,  and  the  almost  insuperable  difficulty  of 
keeping  them  in  a  wholesome  condition,  I  am  satisfied  much  remains 
to  be  achieved  in  naval  construction  before  this  evil  (which  is  an  un- 
donbted  source  of  disease)  shall  be  remedied.  If,  with  a  view  to  the 
improvement  of  the  ventilation  of  holds  and  berth-decks,  a  thorough 
investigation  of  the  whole  subject  could  be  made  by  a  joint  board  of 
line,  construction  and  medical  officers,  it  can  hardly  be  doubted  that 
the  result  would  be  a  great  advance  on  the  present  system  of  ventila- 
tion, which  so  often  proved  delusive,  and  might  probably  lead  to  the 
saggestion  of  practical  means  for  the  more  effectual  cleansing  of  bilges 
than  can  apparently  be  done  under  the  existing  arrangement.  The 
health  of  those  living  in  ships  depends  so  closely  on  the  cleanliness  of 
this  part  of  the  interior  and  the  rapid  elimination  by  good  ventilation  of 
the  noxious  gases  generated  there,  that  the  desirableness  of  an  ameliora- 
tion in  these  respects  must  be  obvious  to  all. 

Another  important  factor  in  maintaining  an  elevated  standard  of 
health  among  the  crews  of  naval  vessels  is  the  dryness  of  the  atmos- 
phere they  breathe  and  of  the  apartments — notably  the  berth-deck — 
where  they  habitually  live.  With  naval  medical  men  of  all  nations  it 
has  passed  into  an  axiom  that  a  dry  ship  is  a  healthy  ship.  The  action 
of  a  humid  atmosphere,  with  sudden  fluctuations  of  temperature,  es- 
pecially from  a  higher  to  a  lower  degree,  in  causing  and  intensifying 
many  kinds  of  disease,  is  almost  as  well  known  to  the  intelligent  public 
as  to  physicians  in  extensive  practice.  At  sea  these  agencies  are  more 
actively  at  work  than  on  laud,  and  for  the  greater  part  of  his  life  the 
sailor  is  more  or  less  exposed  to  their  influence. 

Although  it  is  not  pretended  that  all  acute  diseases  occurring  on  ship- 
board originate  from  dampness,  no  medical  of&cer  is  ignorant  of  the  fact 
that  a  large  proportion  of  the  preventable  or  avoidable  maladies  pre- 
vailing among  seafaring  men  are  directly  traceable  to  this  condition  of 
the  decks  and  atmosphere  of  ships.  The  deluging  of  berth-decks  with 
water  for  purposes  of  cleanliness  or  to  produce  a  neat  appearance,  once 
so  common  in  the  Navy,  and  still  practiced  in  some  exceptional  instan- 
ces, has  long  been  recognized  by  medical  officers  as  highly  deleterious 
to  the  health  as  well  as  the  comfort  of  the  men  living  and  sleeping  on 
them ;  and  not  only  by  them,  but  also,  in  many  cases,  by  judicious  com- 
manding officers,  who,  once  convinced  of  the  evils  of  the  practice,  have 
promptly  put  a  stop  to  it. 

How  abnormally  damp  the  interior  of  a  man-of-war  may  become  is 
shown  by  recent  hygrometric  observations  on  board  one  of  our  larger 
ships  cruising  in  a  warm  climate,  where  the  medical  officer,  a  man  of 
Bcientiflc  attainments  and  large  naval  experience,  ascertained  that  the 
air  of  the  berth  deck  for  a  lengthened  period  was  constantly  on  the  verge 
of  saturation,  u  e.j  on  the  point  of  depositing  its  moisture,  or,  in  other 
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words,  raining;  and  this  notwithstanding  steam  was  ased  for  its  drying 
properties  on,  as  well  as  below,  the  berth-deck  some  203  ont  of  311  days. 
The  assumed  necessity  for  resorting  to  this  nse  of  artilicial  heat  (a  por- 
tion of  the  time  in  an  almost  tropical  region)  demonstrates  the  presence 
of  an  extraordinary  amount  of  humidity.  How  much  of  this  was  owing 
to  natural  and  how  much  to  avoidable  causes  is  a  problem  not  easy  oi 
solution,  but  the  fact  that  the  berth-deck  in  question  during  the  term  ot 
these  observations  had  been  wet  once  in  about  every  thirty  hoars,  raises 
a  reasonable  suspicion  that  it  was  not  altogether  the  resalt  of  nataral 
agencies. 

The  order  of  the  Department  issued  early  in  the  present  year  revok- 
ing a  former  order,  which  forbade  the  covering  of  berth-decks  with 
shellac,  will  remove  a  portion  of  this  source  of  disease  in  cases  where 
the  inordinate  use  of  water  may  still  prevail,  and  by  securing  dryness 
in  the  quarters  occupied  by  the  men,  cannot  fail  to  prove  to  tbem  a 
boon  of  no  inconsiderable  value. 

SUBGEON'S  QUARTERS  AT  MARE  ISLAND  HOSPITAL. 

Among  the  estimates  herewith  submitted  is  one  for  the  erection  of  a 
house  for  the  medical  ofQcer  in  charge  of  the  naval  hospital  at  Man 
Island,  Cal.  At  present  this  ofQcer  has  to  seek  quarters  for  himself  and 
family  in  the  hospital.  With  the  increasing  demand  for  space  to  a^ 
commodate  patients,  this  arrangement  is  beginning  to  occasion  great 
inconvenience. 

The  want  of  a  house  has  been  felt  for  a  number  of  years,  and  esti- 
mates have  heretofore  been  submitted,  butiwithout  resalt.  It  isbe- 
'  lieved  the  period  has  at  length  arrived  when  the  work  cau  uo  longer  be 
delayed.  Separate  quarters  for  the  senior  surgeon  exist  at  all  the  other 
principal  hospitals,  and  the  necessity  for  their  erection  at  this  establisii 
ment  is  the  greater  because  there  are  no  private  houses  near  it  whid 
the  surgeon  could  hire. 

LIBRARIES  AT  NAVAL  HOSPITALS. 

I  beg  leave  to  renew  a  former  recommendation,  that  a  small  appro- 
priation be  granted  for  the  purchase  of  books  for  use  at  the  principal 
naval  hospitals,  which,  at  present,  are  quite  destitute  of  these  invalu- 
able aids  in*  the  care  of  the  sick. 

This  want,  it  is  assumed,  needs  but  to  be  mentioned  to  commend  itsdf 
to  the  favorable  consideration  of  the  la  ^-making  power. 

BUREAU  PUBLICATIONS. 

The  Surgical  History  of  the  Navy,  spoken  of  in  my  report  of  1874  as 
then  rapidly  approaching  completion,  was  in  such  a  state  of  forward- 
ness at  the  last  session  of  Congress  as  to  justify  the  hope  thatanthoiitj 
would  be  given  for  the  publication,  at  least,  of  the  first  volame.  l^ 
appointed  in  that  exx>ectation,  the  bureau  now  earnestly  renews  its 
recommendation  that  this  valuable  collection  of  facts,  embracingti'* 
addition  to  other  yo^rs,  the  entire  period  of  the  civil  war,  shall  no  looger 
be  withheld  from  the  medical  profession.  It  is  a  modest  effort  to  do 
for  the  JNavy  what  the  Surgical  History  of  the  Kebelliou,  published 
under  the  auspices  of  the  War  Department,  has  done  for  the  Army,  and, 
though  not  intended  to  vie  with  that  unrivaled  publicatioU|  will  b^' 
work  of  the  like  Bcope  aud  comprehensiveness. 


REPORT  OP  THE  SECRETARY  OP  THE  NAVY. 


237 


The  only  publication  by  the  burean  since  the  issue  of  its  last  annaal 
report  was  a  volume  of  "  Sanitary  and  Medical  Reports  for  1873-'74.'^ 
This  work  has  been  received  with  gratifying  favor  by  the  public,  both 
professional  and  otherwise,  and  contains  so  much  useful  information 
that  it  is  hoi>ed  a  similar  volume  may  be  issued  every  year. 

NAVAL  MEDICAL  SCHOOL. 

The  project  of  establishing,  on  a  very  moderate  scale,  a  school  for  the 
instruction  of  assistant  surgeons  in  certain  practical  branches  of  their 
profession,  was  presented  in  my  annual  reports  of  1873  and  1874.  The 
views  then  expressed  of  the  benefits  it  would  confer  on  the  younger 
members  of  the  corps,  having  been  strengthened  by  further  reflection, 
the  subject  is  again  commended  to  your  favorable  consideration. 
Very  respectfully,  your  obedient  servant^ 

J.  BEALE, 
Surgeon- General  United  States  Navy, 
Hon.  Geo.  M.  Kobeson, 

Secretary  of  the  Navy, 


A. — Annttal  statement  compiled  from  eick-reports  from  naval  ataiions  and  veseels  in  oommis- 
eion  on  home  and  foreign  service  for  the  year  ending  December  31 ,  1875. 
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A. — Annual  statement  compiled  from  Hck-reporta,  ^c. — CoDtiDoed. 
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Summary  of  vessels  in  commission. 

Average  number  of  persons  on  board  daring  year  1875 10,H1 

Remaining  sick  December  31, 1874 p 

Admitted  in  1875 7,3^ 

Discharged  in  1875 7,5fl 

Died  in  1875 « 

Total  treated  in  1875 - 7,8S 

Remaining  sick  December  31,  1875 2S 

Percentaire  of  cases  to  whole  number  on  board • ^-"^ 

Percentage  of  deaths  to  whole  nnmber  on  board 0'^ 

Percentage  of  deaths  to  whole  number  of  oases  treated 0.005 

RECAPITULATION. 
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At  the  close  of  the  year  1874  there  remained  under  treatment  512  cases;  daring^ 
year  1875  there  occurred  11,205  cases  of  disease,  injury,  &c.,  making  a  total  of  UJ^' 
cases  treated  during  the  year;  of  which  number  125  died,  11,107  were  returned  tudatj 
or  discharged  the  service,  leaving  485  cases  under  treatment  at  the  clof^e  of  the  ^^ 
1875. 

The  average  strength  of  the  Navy  (officers,  seamen,  marines,  engineer-service,  >d<^ 
Coast  Survey  included)  for  the  year  1875,  as  near  as  can  be  ascertained,  was  aboQ( 
11,675. 

The  percentage  of  cases  admitted  to  the  whole  nnmber  of  persons  in  the  service  vn 
about  1.01,  or  each  person  was  on  the  sick-list  ItAtt  times  during  the  year.  Tbepc^' 
centage  of  deaths  to  the  whole  nnmber  of  persons  in  the  service  was  0.01,  and  tk 
percentage  of  deaths  to  the  whole  nnmber  of  cases  treated  was  0.01. 

The  total  number  of  deaths  from  all  causes,  reported  at  the  Navy  Department  b^ 
October  1, 1875,  to  September  30, 1876,  was  lia 
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C. 

Naval-hospital  fund. 

The  condition  of  this  fhnd  is  represented  as  follows : 

Balance  on  hand  October  1,  1875.... $2,134S 

Transferred  to  the  credit  of  the  fund,  in  settlement  of  accounts,  by  the 

Fourth  Auditor,  from  October  1,  1875,  to  October  I,  1876 31,646  92 

Total 33,7615? 

Deduct  amounts  expended  from  October  1,  1875,  to  October  1, 1876 ^9466o 

Balance  on  hand  October  1, 1876 834  92 

D. 

Inaaneof  the  Navy, 

On  the  30th  September,  1875,  there  remained  nnder  treatment  in  the  Govern- 
ment Hospital  for  the  Insane,  near  this  city :  4  officers ;  1  late  ensign ;  10  sea- 
men; 3  ordinary  seamen ;  1  seaman,  (engineer  force ;)  3  ordinary  seamen,  extra ; 

I  late  seaman;  11  landsmen;  1  late  landsman;  1  coal-heaver;  9  marines;  and 

3  beneficiaries — total 4? 

Admitted  during  the  year  ending  September  30, 1876 :  2  officers ;  2  seamen  ;  I  sea- 
man, extra;  2  landsmen;  2  beneficiaries — total 9 

Total  number  under  treatment  during  the  year ST 

The  discharges  in  the  course  of  the  year  were — 

By  recovery  or  improvement : 
1  seaman,  (engineer  force ;)  2  ordinary  seamen ;  1  landsman — total 4 

By  death : 
Iseaman;  1  landsman ;  1  marine ;  2 beneficiaries 5 

—    9 

Leaving  in  the  institution  on  the  30th  September,  1876:  6  officers;  1  late  ensign; 

II  seamen ;  1  ordinary  seaman ;  3  ordinary  seamen,  extra ;  I  seaman,  extra ;  1  late 
seaman ;  11  landsmen ;  1  late  landsman ;  1  coal-heaver ;  8  marines ;  and  3  bene- 
ficiaries— total , 48 
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No.  8— BUREAU  OF  PROVISIONS  AND  CLOTHING. 

Navy  Department, 
Bureau  of  Provisions  and  Clothing, 

November  8,  1876. 

Sir  :  I  have  the  honor  to  sabmit  herewith  estimates,  marked  A,  B,  C, 
D,  and  E,  for  the  fiscal  year  ending  June  30,  1878. 

The  bureau  takes  this  opportunity  to  renew  its  recommendation  of 
last  year,  that  appointments  to  the  Paymasters'  Corps  of  the  Navy  be 
made  from  graduates  of  the  Naval  Academy  at  Annapolis,  as  it  is  the 
opinion  of  the  bureau,  strengthened  by  the  favorable  results  produced 
by  the  appointments  to  the  Engineer  Corps  of  the  Navy  under  the  new 
system,  that  the  proposed  change  would  tend  to  promote  unity  of  feel- 
ing between  line  and  staff  ofQcers  and  add  materially  to  the  efficiency 
of  the  naval  service. 

I  have  the  honor  to  be,  very  respectfully,  &c., 

JAS.  H.  WATMOUGH, 
Acting  Paymaster- Oeneralj  United  States  Navy, 
Hon.  Geo.  M.  Robeson, 

Secretary  of  the  Navy, 


Estimates  of  appropriations  for  the  service  of  the  fiscal  year  ending  June  30,  1878,  by  the 

Bureau  of  Provisions  and  Clothing. 


Detailed  objects  of  expenditure,  and  explanations. 


A.— Expenses  of  the  Bureau  of  ProvUione  and  Clothing. 

For  iialary  of  chief  clerk,  per  act  of  July  5, 1862,  (12  Stat  at  L.,  p.  511.  sec.  3) 

For  Kalary  of  one  clerk  of  clasit  four,  per  act  of  July  23,  1866,  (14  Stat  at  L.,  p. 

208.  nee.  8) 

For  salary  of  three  clerkg  of  class  three,  per  act  of  July  23,  1866,  (14  Stat,  at  L.,  p. 

208,  see.  8)* 

For  galary  of  two  clerks  of  class  two,  per  act  of  July  23,  1866,  (14  Stat,  at  L.,  p. 

208,  sec.  8) 

For  salary  of  three  clerks  of  class  one,  per  act  of  July  23,  1866,  (14  Stat,  at  L.,  p. 

208,  sec.  8) 

For  salary  of  messenger,  per  act  of  July  5,  1862.  (12  Stat  at  L.,  p.  511,  sec  3)  .... 
For  salary  of  one  laborer,  per  act  of  July  12,  1870,  (16  Stat  at  L.,  p.  250,  sec.  3)  .. 

6. — Contingent  expen»e$  of  the  Bureau. 

For  blank-books,  stationery,  and  miscellaneous  items,  (appropriated,)  (18  Stat,  at 
L.,  p.  363) 

C. — Provisions  for  the  Navy. 

To  pay  1,065  officers  for  commuted  rations;  being  on  dnty  and  entitled  to  the 

same.at  30  cents  per  day 

To  pay  1,500  men  for  commuted  rations;  being  one-fifth  of  the  number  of  men 

allowed,  at  ."M)  cents  per  day 

Por  the  purchase  of  rationi*  for  6,000  men;  being  four-fifths  of  the  number  of  men 

allowed,  at  .30  cents  per  day 

For  10  p«r  cent  on  above  amount  for  waste  in  handling  and  issning  provisions,  and 

losj"  from  coodemuation 

To  pay  203  marines  for  commuted  rations;  being  one  fifth  of  the  number  on  duty 

eutitling  them  to  a  ration,  at  30  cents  per  day 

f*or  the  purchase  of  rations  for  813  marineH  ;  being  four-fifths  of  the  number  on 

dat y  entitling  them  to  a  ration,  at  30  cents  per  day 

♦  Th«?  estimate  for  an  additional  clerk  of  class  three  (allowed  by  act  of  Julv  23, 
TM)aot  of  the  Department's  order  of  July  21,  1873,  requiring  the  accounts  of  all  pay 
'^rly  instead  of  at  the  end  of  a  cruise. 


S  2  «  ® 

O  *"  CO  ••* 

5.g  ®^ 

O  «  o  u 

o  •^  >._ 

appr 
r  the 
seal 

June 

stimate 
which  ' 
quired 
detailoc 
expend 

mount 
ated  fo 
rent   fi 
ending 
1877. 

H 

< 

$1,800  00 

1.  800  00 

4.  8')0  00 

2.800  00 

3,600  00 

840  00 

720  00 

16,360  00 

$14. 760  00 

800  00 

400  00 

116,617  50 

164,250  00 

657,000  00 

65,700  00 

22,228  50 

89,023  50 

1866)  is  submitted  on  ac 
officers  to  be  settled  quar- 
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Estimates  of  appropriations  for  the  service,  ^c — Continned. 


Detailed  objectf  of  expenditures,  and  explanations. 


0. — Ptovisiona  for  the  JVavy— Continued. 

For  10  per  cent  on  aboTe  amount  for  waste  in  handling  and  issuing  provisions, 
and  loss  from  condemnation 

To  pay  expenses  of  nine  inspections  in  the  United  States,  including  labor,  and 
three  store-houses  abroad,  including  labor  and  rent 

For  the  purchase  of  water  for  ships,  (appropriated,)  (18  Stat,  at  L.,  p.  300) 


D. — Contingent  escpenset  of  the  iVovy  under  Bureau  of  Provieione  and  Clothing. 

For  fireight-charges  on  shipment 

For  candles 

For  fuel 

For  books  and  blanks 

For  stationery 

For  advertising  and  cemmissions  on  sales 

For  postage,  telegrams,  and  express-charges 

For  yeoman's  stores 


Note. — Prior  to  the  fiscal  year  I874-'75  the  annual  appropriation  under  contin- 
gent, Bureau  of  Provisions  and  Clothing,  was  |75,000,  and  it  is  found  by  experience 
that  a  smaller  sum  than  the  above  estimate  is  inadequate  to  the  wants  of  the  service. 
The  above  estimates  are  based  upon  the  actual  expenditures  for  the  last  fiscal  year. 

'R.^Clothing  and  clothing  materials  for  the  Navy. 


o  9  e  o    . 
^     -25 


^J3V.S  a 


1 


» 


For  the  purchase  of  clothing  and  clothing  materials,  (submitted) 


Note.— The  appropriation  "  Pay  of  the  Navy'*  having  been  for  the  last  two 
rears  insufficient  to  admit  of  the  necessary  quarterly  transfers  to  the  "clothing 
fund,"  and  the  said  fund  being  nearly  exhausted,  the  appropriation  of  |150,000  be- 
comes necessary  for  the  requirements  of  the  service  for  the  next  fiscal  year. 


$8,902  35 

100,000  00 
30,000  00 


1.253,721  85  1965,  ON  » 


35.000  00 
25,000  00 
1,000  00 
1.000  00 
9.000  00 
1.500  00 
500  00 
2,000  00 


75,000  00!      35. 000  « 


150. 000  ff 
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No.  9.— BUREAU  OF  STEAMENGINEERING. 

Navy  Department, 
Bureau  of  Steam-Engineering, 

Washington^  October  30,  1876. 

Sir  :  I  have  the  honor  respectfully  to  submit  the  annual  report  of  this 
bareau,  with  estimates  for  the  preservation,  construction,*  and  repairs  of 
the  machinery  of  naval  .steamers  at  the  several  yards  and  stations;  for 
the  necessary  stores,  labor,  materials,  &c.,  required  in  fitting:  out  and 
maintaining  in  efficient  condition  the  machinery  of  steamers  cruising  on 
foreign  stations,  heating  and  ventilating  apparatus,  &c.,  and  for  inci- 
dental purposes  under  the  cognizance  of  this  bureau. 

The  following  lists  specify  character  and  extent  of  work  done  by  this 
bureau  in  refitting  the  machinery  of  naval  steamers  during  the  past  year 
for  active  service.  They.show  also  their  present  condition,  and  the  work 
necessary  to  further  repair  and  refit  such  as  are  required  for  service  at 
seo,  &c.  ^ 

Colorado,  (first  rate.)  New  boilers  are  being  constructed  at  the  Dela- 
mater  Iron- Works,  New  York,  and  are  nearly  completed ;  there  remains 
to  be  done,  to  place  the  machinery  of  the  Colorado  in  an  efficient  condi- 
tion for  service,  the  erection  of  the  new  boilers  on  board,  with  all  neces- 
sary connections  and  a  general  overhauling  of  the  engines  and  their 
dependencies. 

Franklin,  (first  rate.)  Some  repairs  to  the  machinery  of  the  Franklin 
were  made  at  the  government  dock-yard  at  Spezia,  Italy,  during  her 
present  cruise,  now  about  its  termination.  The  boilers  are  reported  un- 
reliable, and  should  be  replaced  by  new  ones.  The  machinery  requires 
the  usual  overhauling  and  repairs  incidental  to  that  of  all  vessels  at  the 
expiration  of  their  Qniises. 

Wabash,  (first  rate.)    This  vessel  requires  new  boilers  and  machinery. 

The  machinery  of  the  following  vessels  requires  overhauling  and  re- 
pairs to  place  it  in  proper  condition  for  continued  active  cruising:  Brook- 
lyn, (second  rate,)  Eichmond,  (second  rate,)  and  Omaha,  (secondrate.) 

New  boilers  have  been  completed  for  the  Juniata,  (third  rate,)  and  are 
ready  for  erection  and  connection  with  the  machinery  on  board,  which 
requires  very  extensive  repairs. 

13oilers,  partially  completed,  are  being  constructed  for  the  following- 
named  vessels :  Wachusett,  (third  rate,)  Alaska,  (second  rat^,)  Benicia, 
(second  rate,)  Shenandoah,  (second  rate,)  Puritan,  (second  rate,  iron- 
clad,) Amphitrite,  (third  rate,  iron-clad,)  Monadnock,  (third  rate,  iron- 
clad,) Terror,  (third  rate,  iron-clad.) 

New  machinery  and  boilers  for  the  Miantonomoh  (third  rate,  double- 
turreted  twin-screw  ironclad)  are  well  advanced  toward  completion. 

The  machinery  of  the  following  vessels  is  undergoing  repairs  of  greater 
or  less  extent  at  the  stations  named,  (those  marked  *  have  new  boilers:) 
Swatara,  (third  rate,)  navy-yard,  New  York ;  Iroquois,*  (third  rate,) 
Mare  Island,  Cal. ;  Tuscarora,  (third  rate,)  Mare  Island,  Cal. ;  Wyoming,* 
(third  rate,)  navy  yard,  Washington,  D.  C. ;  Canandaigua,  (second  rate,) 
navy-yard,  Norfolk,  Va. ;  and  Comanche,  (fourth  rate,  ironclad.) 

The  machinery  of  the  steamer  Gettysburg  has  been  recently  repaired 
at  the  navy -yard,  Washington,  and  the  vessel  is  now  in  active  service  at 
sea. 

On  the  Asiatic  station,  new  boilers  have  been  erected  on  board  the 
Ashuelot,  (third  rate,)  Monocac.y,  (third  rate,)  and  Palos,  (fourth  rate,) 
and  the  machinery  of  these  vessels  placed  in  thorough  and  efficient  re- 
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pair  for  continued  active  cruising.  The  usual  repairs  required  by  the 
vessels  of  the  smaller  class — tugs,  steam-launches,  &c. — have  been  made, 
(and  in  some  cases  requiring  new  boilers  and  machinery,)  so  far  as  the 
means  at  the  disposition  of  this  bureau  permitted. 

New  boilers  should  be  constructed  for  the  Omaha,  (second  rate,)  Hart- 
ford, (second  rate,)  Narragansett,  (third  rate,)  Yantic,  (third  rate,)  and 
Saco,  (third  rate.)  New  machinery  is  being  constructed  at  the  navy-yards, 
at  Norfolk,  Va.,  and  Mare  Island,  Cal.,  for  the  Mohican  and  Galena.   But 
little  progress  has  been  made  during  the  present  fiscal  year  toward  its 
completion.    New  machinery  for  the  Trenton,  (second  rate,)  constructed 
by  John  Eoach  &  Sou,  Morgan  Iron- Works,  New  York,  has  been  erected 
on  board  that  vessel,  and  a  very  satisfactory  preliminary  trial  at  the 
dock  has  been  had.    The  vessel  is  now  being  fitted  out  for  sea-senice 
at  the  navy-yard.  New  York,  and  a  thorough  trial  of  the  machinery 
(which  is  of  the  (jompound  type)  will  be  made  prior  to  her  departare 
from  the  United  States.    Quinnebaug,  (third  rate.)    The  new  comi)oaDd 
machiney  for  this  vessel  (converted  from  simple  to  compound  at  the 
navy-yard.  New  York,  and  erected  under  contract  with  Messrs.  Neafie 
&  Levy,  of  Philadelphia,  Pa.),  is  about  ready  for  a  steam-trial  and  fit- 
ting  out  for  sea-service.    Vandalia,  (third  rate.)    The  machinery  con- 
verted from  the  simple  to  the  compound  type  at  the  navy  yard,  Boston, 
Mass.,  has  been  erected  on  board  the  vessel,  and  a  satisfactory  trial  of  it 
has  been  had  ;  she  is  now  performing  efficient  service  at  sea.     Marion, 
(third  rate.)    The  machinery,  also  converted  into  the  compound  from  the 
simple  tyi)e,  is  completed  on  board  the  vessel,  has  been   tborongbly 
tested,  and  is  now  performing  satisfactory  service  at  ^ea.     Enterprise, 
(third  rate.)    The  new  compound  engines  constructed  by  the  Woodruff 
Iron- Works,  at  Hartford,  Conn.,  are  completed  and  erected  on  boaid 
the  vessel.     A  satisfactory  contract-trial  has  been  had,  and  the  ma- 
chinery is  reported  ready  for  service.     In   my  last  report  I  had  the 
honor  to  call  your  attention  to  the  necessity  of  erecting  engines  on 
board   the  twin-screw  double-turreted    monitors,  Auiphitrite,   Terror, 
and  Monadnock.    In  this  respect  nothing  has  been  done  except  to  place 
under  contract  the  boilers  for  these  vessels,  as  previously  reported,  that 
they  might  be  placed  in  the  holds  of  the  vessels  prior  to  putting  on  the 
iron  decks,  beams,  and  plates,  a  necessity  arising  from  there  being  no 
permanent  openings  in  the  decks  large  enough  to  admit  them  into  the 
holds  of  the  vessels  after  the  completion  of  the  latter,  then  under  con- 
tract by  the  Bureau  of  Construction.     Drawings  and  specifications  of 
the  engines  have  been  prepared,  but  no  contracts  made  for  the  ma- 
chinery, which  should  be  placed  under  contract  without  further  delay, 
that  the  services  of  these  monitors  may  be  available  on  the  completion 
of  the  hulls,  which  are  well  advanced. 

SCREW- SLOOP  LANCASTER. 

New  boilers  have  been  completed  for  this  vessel  by  the  Providence 
Steam-Engine  Company.  As  our  vessels,  when  cruising  abroad,  bam 
more  bituminous  coal  than  anthracite  the  boilers  have  been  designed 
with  that  view.  I  believe  they  will  burn  bituminous  coal  better  thin 
any  we  have  at  present,  and  will  burn  anthracite  equally  well.  Thev 
will  permit  a  high  rate  of  combustion,  and  will  develop  greater  power  Id 
proportion  to  the  space  occupied  than  the  boilers  they  will  replace.  The 
engines,  built  in  1859,  and  in  almost  constant  use  ever  since,  are  no^ 
about  worn  out,  and  not  worth  repairs.  They  should  be  removed  an^ 
replaced  by  others',  a\iOi\\<io\A^«vsL^^^%tfot  this  purpose  the  engines o^ 
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the  Worcester,  which  are  in- good  condition.  Though  not  of  the  most 
improved  type,  these  engines  are  of  a  later  and  better  design  than  the 
present  machinery  of  the  Lancaster,  and,  with  the  new  boilers,  and  a 
new  screw-propeller  of  greater  diameter  and  area  of  propelling  snrface, 
already  designed,  will  nearly  double  the  engine-power  of  the  vessel,  and 
her  speed  against  a  head  wind  and  sea  will  be  greatly  increased.  The 
boilers  are  designed  to  carry  forty  (40)  pounds  pressure  above  the 
atmosphere,  and  it  is  calculated  that  1,600  indicated  horses-power  will 
be  developed  when  the  steam  is  cut  off  at  one-fourth  of  the  stroke  of  the 
piston.  The  range  of  expansion  will  be  from  one-fourth  to  six-tenths, 
and  with  the  link  in  full  gear,  nearly  the  full  power  may  be  developed 
with  a  boiler-pressure  of  seventeen  pounds  above  the  atmosphere.  This 
will  give  the  vessel  a  good  speed  during  the  whole  life-time  of  the 
boilers. 

Dimensions  of  the  machinery. 


New  machinery. 


ENGINES. 

Number  of  cylinders 

Diameter  of  cylinders,  in  inches 

Stroke  of  pistons,  in  feet  and  inches 

Kind  of  condensers 

Revolutions  per  minute , 

Indicated  horses-power  developed  by  endues.... 

Speed,  in  nautical  miles,  per  hour 

Length  of  engines,  fore  and  aft,  in  feet  and  inches 
V^idth  of  engines,  athwartship,  in  feet  and  inches 

SCREWS. 

Diameter,  in  feet  and  Inches 

Pitch,  in  feet  and  inches 

Lrength,  online  of  keel,  in  inches 

Helicoidal  area,  in  square  feet 


Total  area  of  grate  surface,  in  square  feet.... 

Total  area  of  heating-surface,  in  square  feet 

Ratio  of  gyrate  to  heating  surface 

Calorimeter 

Number  of  boilers 

Length  over  the  boilers,  fore  and  aft,  In  feet  and  inches 


KIITD  OF  BOILER. 


Original. 


Martin's  vertical 
tubular. 


294 
9,040 
30.7 
1-7 
4 
20'    6'' 


Present. 


New. 


Martin's  vertical  Horizontal  tubu- 
tubular.        |  lar. 


351 

9,606 

27 

1-7 

4 

33' 


336 

9,397 

28 

1-6 

4 

29' 


6" 


Length  occupied  in  the  vessel,  by  all  machinery,  in  feet 
and  inches 


Original 
arrangement. 


56'    6" 


Present 
arrangement. 


59'    9" 


New  arrange- 
ment. 


59'    6" 


*  Calculated. 


CHANGE  OF  SCREWS. 


Since  the  date  of  my  last  report  no  further  opportunity  has  been  had 
of  replacing  the  original  screws  of  four  blades  and  removing  the  ineffi- 
cient two-bladed  screws  with  which  a  very  large  number  of  our  naval 
steamers  were  fitted  in  the  year  1869,  to  which  change  their  loss  of 
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speed  when  steaming  was  more  attribatable  than  perhaps  to  any  other 
cause.    To  show  the  great  snperiority  in  efficiency   and   economy  of 
the  original  over  the  substituted  screws,  I  submit  the  following  tables. 
They  contain  all   the  necessary  data  connected  with  the  change  of 
screws  as  recorded  in  the  steam-logs  of  the  vessels,  including  the  cost 
of  making  and  fitting  the  new  screws,  as  far  as  could  be  ascertained, 
the  loss  in  speed  and  waste  of  coal  consequent  to  the  increased  per- 
centage of  slip  incident  to  the  use  of  the  two-bladed  screws  of  insufficient 
area,  as  previously  reported.    The  total  number  of  pounds  of  coal  M 
would  have  been  burned  had  the  original  screws  not  been  removed,  is 
calculated  on  the  assumption  that  the  vessels  would  have  been  nio  tht 
same  distances,  at  the  same  speeds,  as  they  actually  were  run  with  iht 
substituted  screws,  and  the  computation  determines  the  coal  wasted  at 
those  speeds  and  distances. 
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256       REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 
PERFORMANCE  OP  THE  NEW  SLOOPS  OP  WAR. 

The  machiuery  of  tbe  eight  new  sloops  of  war  authorized  by  the  act  of 
Congress  approved  February  10,  1873,  are  completed ;  several  of  the 
vessels  are  already  in  commission.    As  the  Department  was  auxioos 
to  have  the  best  machinery  in  them  that  could  be  obtained,  advertise- 
ments were  published  inviting  designs,  and  offering  premiums  for  the 
best  that  should  be  offered.    A  number  of  engineering  firms  and  con- 
structing engineers  submitted  designs,  as  also  did  this  bureau.    Tber 
were  referred  to  a  board  of  experts,  composed  partly  of  naval  and  partly 
of  civilian  engineers.    The  report  of  that  board  was  published  in  mr 
report  for  the  year  1873.    It  stated  that  none  of  the  designs  submitted 
were  superior  to  those  of  the  bureau,  which,  with  some  slight  modifica- 
tions, were  recommended  for  adoption.    It  also  recommended  the  pay- 
ment of  a  premium  of  $500  for  the  best  rejected  design.     Before  vork 
was  commenced  on  any  of  the  vessels  their  plans  and  designs  \ren 
fully  completed,  and  approved  by  the  proper  authority,  in  conformity 
with  the  law  authorizing  their  construction.    These  plans  involved  and 
required  the  arrangement  and  design  of  the  hulls,  armament,  sail-power, 
storage,  and  berthing  capacities,  and  indicated  horses-power  required 
to  be  developed  by  the  engines  in  overcoming  the  resistance  of  the 
hulls  at  the  required  speeds,  all  of  which  were  duly  considered  and  de 
cided  upon,  as  set  forth  in  the  plans  and  specifications  of  their  design, 
and  were  decided  upon  by  the  several  chiefs  of  the  appropriate  bureaus, 
on  their  own  responsibility,  upon  whom  the  responsibility  of  the  results 
will  rest.    These  vessels,  and  those  which  have  been  recently  rebuilt  ob 
new  and  altered  models,  were  not  designed  purely  for  speed,  but  were 
intended  to  subserve  the  geueral  purposes  of  cruising  war- vessels  of 
moderate  size.    They  were  to  have  greater  beam  in  proportion  to  their 
length  than  the  vessels  built  during  the  few  previous  years.     This  was 
to  allow  room   to  work  their  batteries,  and   to  carry  compalrativeiy 
heavy  ones,  and  to  stand  up  well  under  their  canvas.    Though  the 
draught  was  to  be  light,  the  machinery  and  boilers  were  to  be  all  belof 
the  water-line,  and  were  to  be  capable  of  driving  the  vessels  at  a  rate 
of  speed  fully  equal  to  that  of  the  average  foreign  vessels  of  the  same 
class.    All  these  desiderata  have  been  obtained,  and  it  is  believed  that 
fighting,  steaming,  and  sailing  qualities  are  combined  in  these  ships 
least  as  successfully  as  in  any  others  ever  built.    As  the  performaoes^^ 
of  these  vessels  has  been  looked  for  with  much  interest  both  by  nar^^ 
ofQcers  and  others  interested  in  naval  affairs  and  the  science  of  maiic^ 
engineering,  I  introduce  here  a  table  comparing  the  dimensions  aiicf 
performance  of  these  ships  with  the  most  successful  vessels  of  eqna/ 
size  in   the  Navy,  the  machinery  of  which  was  designed  either  ^r 
private  firms  or  by  this  bureau,  before  and  during  the  late  war. 
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For  comparison  with  the  vessels  having  engines  recently  designed  I 
have  selected  the  Wyomiug  and  Iroquois,  they  being  favorite  vessels, 
and  regarded  as  having  a  good  speed.  They  were  built  in  1859  and  were 
duplicated  after  the  late  war  commenced,  and  their  sister  ships,  the 
Tuscarora  and  Oneida,  proved  themselves  to  be  equally  successful.  The 
Ticonderoga  and  Shenandoah,  built  in  1862,  were  intended  to  have  the 
same  speed  as  the  Wyoming  and  Iroquois,  but  were  to  carry  a  much 
greater  quantity  of  coal.  The  machinery  in  these  four  vessels  occupies 
about  equal  space  in  the  hulls,  though  the  space  occupied  in  the  latter 
two  is  less  in  comparison  with  the  size  of  the  vessels  than  in  the  forma 
All  these  vessels  were  intended  to  be  fair  steaming  and  sailing  ships. 
In  a  word,  they  were  all  built  with  the  same  view.  Now,  assuming  them 
to  be  equally  well  designed  for  this  purpose,  their  resistance  will  be  rep- 
resented by  the  area  of  their  greatest  immersed  midship-sections,  and,  as 
they  were  all  designed  to  burn  the  same  kind  of  coal,  (anthracite,)  the 
area  of  their  grates  may  be  taken  to  represent  the  boiler-power.  Their 
efficiency  as  steamers  should  be  measured  by  the  cubes  of  the  speeds, 
divided  by  the  boiler-power  per  square  foot  of  midship-section.  The 
boiler-powers  will  then  compare  as  follows,  viz  : 

Wyoming l.OOOP 

Iroquois *. - 1.21S 

Adams 1.^ 

Ticonderoga 1.3635 

Shenandoah 1...  1.4016 

Yandalia 1.7573 

The  economy  of  the  new  engines  is  quite  as  apparent  as  the  aboT^ 
compared  efficiency  of  the  boilers.  The  relative  economy  of  the  engine 
may  be  measured  by  the  weight  of  coal  consumed  in  a  given  time  to  pro^ 
duce  a  horse-power. 

Narober  of  ponnde  oXemi 
Name  of  vessel.  per  borse-power  per  hoe- 

Wyoming - 3.641 

Shenandoah 3.53*) 

Ticonderoga 3.wfi 

Iroquois 3.506 

Swatara 2.033 

Adams 1.93^ 

Vandalia , .^ 2.:©' 

And  in  their  economy  they  will  compare  as  follows: 

Wyoming 0..t^ 

Shenandoah 0.5*)* 

Ticonderoga O.bl^ 

Iroqnois 0.54» 

Vaudalia 0.^ 

Swatara 0.^^* 

Adams l.CXC' 

So  it  is  evident  that  the  best  of  the  engines  recently  designed  is  45  per 
cent,  more  economical  than  the  best  of  its  predecessors.  It  is  useless 
here  to  multiply  these  examples,  though  a  large  number  could  be  giv^en. 

SAFETY  OF  CUB  VESSELS. 

While  the  foreign  mails  have  brought  us,  during  the  past  year,  news 
of  many  disastrous  accidents  to  the  machinery  or  boilers  of  vessels  be^ 
longing  to  the  nav.y  of  one  of  the  great  European  powers,  some  of  whicli 
have  been  accompanied  by  great  loss  of  life  and  the  complete  disabling^^ 
the  vessels  for  months,  it  is  gratifying  to  me  to  be  able  to  report  that  nosefr 
ous  accident  has  \iappeT\e^\,o\\\i\ww^\\\werY  or  boilers  of  any  of  our  oaval 
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vessels  siuce  my  last  report,  and  that  more  than  five  ye  j^^  ]iii\;(^  passed 
since  a  life  has  been  lost  from  such  a  cause.  The  mac'  j^^ery  of  most  of 
our  vessels  has  been  designed  by  this  bureau,  and,  v  ^j^ji^  having  a  due 
regard  to  compactness  and  the  smallness  of  the  Sf  ,|^^  ^  be  occupied, 
the  bureau  has  still  made  the  movipg  parts  of  the  e  ^gioes  strong  euoagh 
to  do  the  work  expected  of  them  in  service  with  j^^  subjecting  the  ma^ 
terials  of  which  they  are  constructed  to  undu  ^  ^  dangerous  strainsi 
The  boilers,  too,  have  been  built  with  special  ^^^rd  to  their  safe  and 
economical  operation,  and  all  the  means  whic'  ^  ingenuity  could  devise  or 
experience  suggest  have  been  used  to  rende*  ^.  ^jj^jn  jj^  every  respect  safe 
and  reliable.  While  under  construction,  w  iiether  at  navy-yards  or  else- 
where, the  work  is  carefully  superintendf  4  by  engineer  oflBcers,  who  are 
specially  detailed  for  that  duty,  and  fro  ^  ^jj^  ^ime  their  construction  is 
commenced  to  the  time  when  the  mac*  winery  is  finally  worn  out  and  re- 
moved, it  is  always  in  the  charge  of  engineer  officers  who  are  held  to 
a  strict  responsibility  for  its  proper  management  and  careful  preserva- 
tion. 

PERSONNEL  OF  T,flB  ENGINEER  CORPS. 

Many  vacancies  still  exist  in  the  list  of  assistant  engineers,  but  these, 
it  is  hoped,  will  be  eventuallv  filled  by  the  graduates  of  the  engineering 
branch  of  the  Naval  Acad^jQiy,  and  by  the  appointment  of  such  candi- 
dates from  civil  life  as  maj  prove  themselves  to  be  thoroughly  qaalified. 
These  latter,  however,  a»:e  not  likely  to  be  numerous,  as  the  standard  of 
qualification  is  a  high  one,  and  cannot  well  be  lowered  in  view  of  the 
important  and  respo.osible  nature  of  the  duties  to  be  performed.    Of 
those  who  apply,  it  is  found  that  a  considerable  proportion  fail  to  pass 
the  rigorous  physical  examination  which  is  very  properly  required  to 
precede  the  professional  one.    Of  those  who  pass  physically,  about  one- 
balf  are  found  deficient  professionally.    The  successful  ones  are  usually 
those  who  have  been  engaged  for  a  time  in  the  actual  building  of  steam- 
machinery,  and  have  also  studied  at  some  one  or  other  of  the  tech- 
nological institutions  which  are  to  be  found  at  or  near  the  principal 
centers  of  our  manufacturing  districts. 

During  the  past  year,  at  the  request  of  the  director-general  of  the 
Centennial  Exhibition,  leave  of  absence  was  grant>ed  to  a  chief  engineer 
in  the  Navy,  who  was  placed  at  the  head  of  the  bureau  of  machinery  of 
the  exhibition  and  in  charge  of  Machinery  Hall.  Most  of  his  assistants 
on  this  duty  were  ex-members  of  the  Naval  Bugineer  Corps ;  and  I  may 
l^ere  remark  that  the  services  of  many  ex-members  of  this  corps  have 
been  found  valuable  and  highly  appreciated  by  State  and  municipal 
governments  in  the  prosecution  of  public  improvements,  as  well  as  by 
schools  of  engineering,  as  instructors,  and  by  private  corporations  and 
employers  in  the  management  ot  manufacturing  and  engineering  works. 

NAVAL  ACADEMY. 

During  the  summer  vacation  the  steam-building  had  a  small  exten- 
sion built  to  it,  and  now  aflbrds  sufficient  facilities  for  the  practical  in- 
struction of  the  cadet  engineers  in  the  construction  of  steam -machinery. 
The  summer  cruise  ot  the  practice-steamer  Mayflower  was  an  eminently 
satisfactory  one.  She  visited  the  principal  northern  and  eastern  ports 
and  nav3 -yards,  where  the  cadets,  with  their  instructors,  had  ample 
opportunity  of  seeing  all  the  leading  ship  and  engine  building  establish- 
ments, both  public  and  private.  Proprietors  of  private  establishments 
showed  their  interest  in  the  cause  of  scientific  education  b^  ^UAJc^ 
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throwing  opei"i  their  works  to  the  inspection  of  the  cadets.  They  hait 
also  presented  ♦io  the  academy  models  of  various  machines,  w  hich  wert 
required  by  the  ;nstitution,  to  be  used  for  purposes  of  instruction. 

ETfGlNEER'S  FORCE   ON   SHIPBOARD. 

Since  my  last  repoTt  no  complaints  have  been  received  of  the  iueffi- 
ciency  or  insufficiency  of  the  engineer's  force  on  shipboard.  The  restora- 
tion of  the  ratings  of  i^rst  and  second  class  fireman  to  the  engineer's 
force,  and  their  being  considered  a  permanent  part  of  that  force,  has 
had  a  good  effect  upon  the  discipline  and  zeal  of  the.se  men,  has  made 
them  more  contented,  and  toe  best  of  them  will  be  more  likely  to  re 
enlist  and  become  "continuo.us  service''  men  than  has  heretofore  been 
the  case.  The  dullness  of  traoe,  by  throwing  many  excellent  uiechauic^ 
out  of  employment,  has  induced  a  better  class  of  men  to  enter  the 
service  as  machinists.  In  order  to  retain  their  services  perraanentk, 
and  to  secure  proper  discipline  in  the  engine-room,  where  they  are  oftea 
necessarily  left  in  immediate  charg'e,  I  would  resi)ectfully  recommeDd 
that  a  greater  distinction  should  be  made  between  them  and  the  firemen 
than  now  exists,  especially  in  the  matter  of  granting  them  more  freqaent 
liberty  on  shore,  when  they  can  be  spi?red  from  duty,  and  that  they 
should  be  allowed  a  chest  or  locker  in  place  of  a  bag  in  which  to  keep 
their  clothes. 

EXPERIMENTS. 

Appended,  and  marked  "A,"  is  a  report  of  some  experiments  made  on 
the  combustion,  both  in  the  lump  and  in  a  finely-pulverized  state,  of 
semi  bituminous  coal  from  the  mines  of  Cumberland,  Md.  Marked  **B" 
is  a  report  of  the  experiments  made  to  determine  the  relative  merits 
of  a  common  screw  and  that  patented  by  Mr.  iN".  H.  Patterson,  of  Ten- 
nessee. 

Very  respectfully, 

WM.  W.  W.  WOOD, 

Chief  of  Bureau, 

Hon.  Geo.  M.  Kobeson, 

Secretary  of  the  Navy. 


A. 

Experiments  made  with  a  horizontal  fire-tuhe  boiler  in  East  Boston^  Mass.,  to  oscertaiB  '^ 
economic  vaporization  given  by  semi-bitvminous  coal  from  the  mines  of  Cumberland,  ML 
burned  on  the  grate  wholly  in  the  state  of  lumps,  with  air  sitpplied  by  a /an-blmt>er  delitff' 
ing  both  btlow  and  above  the  grate;  and  burned  partly  in  the  lump  state  on  the  graktd 
partly  in  a  very  finely  pulverized  state,  uniformly  disseminated  throughout  the  furuet 
aboi^e  the  grate^  the  air  being  supplied  by  another  fan-blower  delivering  both  beloKvd 
alove  the  grate,  and  carrying  with  it  in  the  latter  vase  the  pulverized  fuel  which  iM^ 
blown  into  the  furnace. 

The  experiments  recorded  in  this  paper  were  made  on  the  proccas  of  Messrs.  \^'W^ 
ley  Sl  Storer  for  eftecting  the  complete  and  rapid  combustion  of  coal-dast  in  tbef>r 
naces  of  steam-generating  boilers.    The  system  of  these  gentlemen  consists  in  buib- 
taining  a  bed  of  ignited  lump-coal  on  the  grate-bars  of  the  lumace  in  the  usual  mano^ 
and  then,  by  means  of  a  blast  of  atmospheric  air,  in  blowing  into  the  furnace  aboTetbi^ 
bed  of  ignited  Inmp-coal,  finely  pulverized  coal — pulverizcS,  indeed,  to  an  impalpi^' 
powder.    There  is  thus  delivered  into  the  fnrnac'e,  above  the  ignited  lanip-ooal^ui  ^ 
timately-mixed  mass  of  air  and  coal-dust,  the  latter  obtaining  the  oxygen  for  itsettr 
bustion  from  the  former.    TVio  \\\\ni^-coal  obtains  the  oxygen  for  its  combustion  fr* 
the  air  ascending  \Y\iow^\i  Wie  ^\\ttiQ.^^  \>^V«^^\^  XJci^h  ^wX^-hars  in  the  usual  man»'' 
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Witboat  the  bed  of  ignited  lump-coal  beneath,  the  combustion  of  the  coal-dust  above 
it  conid  not  be  maintained,  and  it  is  considered  equally  necessary  by  the  patentees 
that  an  arch  of  fire-brick  should  be  interposed  between  the  consuming  masses  and  the 
metal  of  the  boiler  directly  over  the  grate-bars,  in  order  to  retain  the  nigbest  possible 
temperature  in  the  gases  in  the  furnace  for  tne  purpose  of  still  more  effectually  se- 
curing the  combustion  of  the  coal-dust.  The  brick  arch  is  intended  to  intercept  and 
radiate  back  the  heat  radiated  to  it  from  the  ignited  lump-coal  on  the  grate-bars.  Of 
course,  the  atmospheric  air  will  be  heated  to  only  an  inappreciable  degree  by  either  the 
original  radiation  or  its  reflex,  but  the  coal-dust  will  be. 

With  the  exception  of  this  brick  arch,  the  boiler  may  be  of  any  design.  The  lump- 
c^al  is  first  reduced  by  a  patented  apparatus  (which  is  the  only  portion  of  Messrs. 
Wbelpley  <Sb  Storer's  process  that  is  patented  or  patentable)  to  the  state  of  impalpa- 
ble powder,  and  it  is  then  fed ,*together  with  air,  through  a  conduit  to  the  central  por- 
tion of  an  ordinary  centrifugal  or  fan  blower,  whose  revolutions  draw  it  in  and  drive 
it  through  another  conduit  which  discharges  it  into  the  front  of  the  furnace  through 
an  air-tight  aperture.  The  lump-coal  is  fired  in  the  usual  manner,  through  the  furnace- 
door,  and  the  air  for  it-s  combustion  is  supplied  by  another  fan-blower  delivering  into 
a  closed  ash-pit  beneath  the  grate-bars.  The  whole  combustion  is  therefore  effected 
by  artificial  draught  depending  on  mechanism ;  and  the  force  of  this  draught  is  easily 
regulated  from  the  least  to  the  greatest  desirable  in  burning  coal ;  it  can  also  be  dis- 
tributed at  will,  so  as  to  preserve  within  certain  limits  any  required  proportion  be- 
tween the  weights  of  lump  and  dust  coal  consumed  iu  the  same  time.  The  two  fan- 
blowers,  in  the  experiments  about  to  be  described,  were  operated  by  the  same  steam- 
ODgine  which  effected  the  coal-crushing  and  worked  the  feed-pump  of  the  boiler. 

Tbe  patentees  imagine  that,  compared  with  the  combustion  of  lump-coal,  a  more 
Dearly  perfect  combustion  was  to  be  obtained  with  impalpably  fine  coal-dust  mixed 
thoroughly  with  and  suspended  in  air,  thereby  presenting  to  the  latter,  for  a  given 
weight  of  coal,  an  immensely  greater  surface  than  in  the  lump-state.  They  imagined, 
too,  that,  from  the  same  cause,  a  much  higher  rate  of  combustiou  would  be  obtained 
than  probable  with  lump-coal,  by  which  means  a  boiler  with  a  muctr  smaller  grate- 
surface,  but  with  the  same  heating  surface^  would  furnish  with  the  coal-dust  the  same 
quantity  of  steam  in  equal  time,  and  with  greater  economy  of  evaporation  per  pound 
of  fuel  than  with  the  lump-coal.  It  was  to  determine  the  truth  or  error  of  these  as- 
snmptioDs  that  the  following  experiments  were  made.  They  were  intended  to  have 
been  very  extensive,  embracing  anthracite  and  coke  as  well  as  bituminous  and  semi- 
bituminous  coals ;  and  also  a  species  of  exceedingly  hard  anthracite  found  in  Rhode 
Island,  which  contains  about  40  per  centum  of  incombustible  mineral  matter,  and  is 
worthless  from  its  difiiculty  of  ignition  and  slowness  of  combustion  for  burning  iu 
lumps.  The  results  from  dififerent  rates  of  combustion  and  of  different  proportions  of 
dust  to  lump  coal  consumed  m  equal  time,  was  likewise  to  have  been  ascertained,  but 
the  experiments  were  prematurely  closed,  as  the  Government  could  not  longer  dispense 
with  the  services  of  the  naval  engineers  making  them.  The  entire  expense  of  the  ex- 
periments, other  than  the  pay  of  the  engineers,  was  borne  by  the  patentees. 

Tbe  following  is  a  description  of  the  boiler  and  of  the  coal  and  air-feeding  apparatus. 

BOILER. 

The  boiler  is  composed  of  a  horizontal  cylindrical  shell  40  inches  in  external  diam- 
eter and  10  feel  in  extreme  length.  The  flat  ends  of  this  shell  are  the  tube-plates,  and 
in  them  are  secured  seventy-four  wrought-iron  tubes  of  2.05  inches  inside  and  2^  inches 
outside  diameter  ;  extreme  length  of  tubes,  10  feet.  The  tubes  are  horizontal ;  they 
are  surrounded  by  the  water,  and  the  gases  of  combustion  pass  through  them.  They 
are  arranged  in  vertical  rows,  one  over  the  other. 

Tbe  shell  is  set  in  brick  masonry,  and  the  furnace,  which  is  composed  of  brick  ma- 
sonry, is  placed  beneath  its  front  end.  From  this  furnace  the  gases  of  combustion 
pass  along  6  feet  6  inches  of  the  shell,  embracing  its  semi-circumference  for  that  length, 
then  ascend  a  back  smoke-connection  of  12  inches  length  and  40  inches  width  formed 
in  the  masonry,  then  return  horizontally  through  the  tubes,  and  emerge  into  the  up- 
take, formed  also  in  the  masonry  for  its  height,  and  on  the  top  of  which  the  smoke- 
pipe  is  placed.  An  iron  door  in  the  lower  part  of  the  uptake,  opposite  tbe  tubes,  allows 
them  to  be  swept.    The  uptake  is  15  inches  long  and  40  inches  wide. 

The  front  of  the  furnace  and  ash-pit  is  in  the  same  vertical  plane  with  the  front  of 
tbe  uptake.  The  ash-pit  is  20  inches  wide  in  tbe  clear,  and  4  feet  5  inches  long  ;  its 
sides  are  formed  of  brick  masonry,  and  its  back  is  a  brick  wall  10^  inches  thick.  Its 
front  is  closed  by  a  cast-iron  door  shutting  air-tigut. 

From  the  bottom  of  the  ash-pit  to  the  top  of  tbe  grate-bars  is  20  inches.  A  horizon- 
tal cast-iron  dead-plate  15  inches  wide  extends  from  the  furnace-front  to  the  grate- 
bars,  which  are  horizontal  and  on  tbe  same  level  with  the  plate.  They  are  3  feet  2 
inches  long,  and  occupy  a  width  of  20  inches,  making  the  grate-surface  5.277  square 
feet.     On  each  side  of  this  surface  and  ot  the  dead-plate  is  brick  masonry^  the  to'^  q1 
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which,  starting  from  the  top  of  the  grate-hars,  incliDes  oatward,  so  that  at  a  heigbtof 
6  inches  it  touches  the  side  of  the  furnace  at  its  greatest  width  of  40  inches.  From 
this  point  a  hrick  arch  21  inches  thick,  the  under  side  of  which  has  a  radiasofSl 
inches,  extends  over  the  entire  grate-surface  and  dead-plate.  The  back  of  the  foman 
or  bridge-wall  is  formed  by  a  vertical  extension  of  the  back  of  the  ash-pit;  its  top  is 
an  inverted  curve  of  52  inches  radius  until  it  intercepts  the  arch  above  it.  The  front 
of  the  furnace  is  of  cast  iron,  and  is  fitted  with  the  usual  door. 

The  air-conduit  or  blast-pipe  which  delivers  air  for  combustion  in  the  closed  ash-pit 
is  5  inches  in  diameter.  It  lies  beneath  the  fire^room  floor,  and  discharges  the  air  Tex- 
tically  upward  beneath  the  grate-bars. 

The  coal-dust  conduit  which  delivers  the  pulverized  fuel  and  the  air  for  its  combus- 
tion into  the  front  of  the  furnace,  is  5  inches  in  diameter,  diminishing  at  its  point  of 
discharge  to  2  inches  diameter.  It  lies  above  the  fire-ri^om  floor,  aud  discharges  ijit« 
the  furnace  horizontally. 

The  shell  of  the  boiler  is  of  \  inch  thick  iron,  the  ends  of  |  inch  thick  iron,  and  tk 
tubes  are  of  iV  iuoh  thick  iron. 

The  following  are  the  principal  proportions  of  the  boiler  when  experimenting  vith 
pulverized  coal,  columns  C  and  D  of  the  following  table,  the  brick  arch  being  present 
over  the  grate-bars : 

Heating-surface  in  the  bottom  of  the  boiler-shell 34.  O:^  square  feet. 

Heating-surface  in  the  two  ends  of  the  boiler-shell 11.351  square  feet 

Heating-surface  in  the  74  tubes,  calculated  for  their  inner  diam- 
eter of  2.05  inches 397. 133  square  feet. 

Total  heating-surface 442. 517  square  feet 

Length  of  grate-bars 3  feet  2  inches. 

Breadth  occupied  by  grate-bars 1  foot  8  inches. 

Area  of  grate-surface 5. 277  square  feet. 

Area  for  the  passage  of  the  gases  of  combustion  over  the  bridge- 
wall  of  the  furnace 0.764  square  foot. 

Area  through  tubes  for  the  passage  of  the  gases  of  combustion . .  1. 696  square  foot 

Areaof  the  smoke-pipe  for  the  passage  of  the  gases  of  combustion.  1.867  square  foot. 

Capacitv  of  steam-room  above  3  inches  above  top  of  tubes 13. 5       cubic  feet 

Ratio  of  the  heating  to  the  grate  surface 83.538  to  1.000 

Ratio  df  the  grate-surface  to  the  area  over  the  bridge-wall 6. 907  to  1. 000 

Ratio  of  the  grate-surface  to  the  area  through  the  tubes 3. 112  to  1.000 

Ratio  of  the  grate-surface  to  the  area  of  the  smoke  pipe 2. 827  to  1.  Ono 

Diameter  of  the  smoke-pipe,  (inner) 1  foot  6^  inches. 

Height  of  the  smoke-pipe  above  the  level  of  the  grate-bars 40  feet. 

Distance  traversed  by  the  gases  of  combustion  from  the  center 

of  the  fuiiiace  to  their  delivery  into  the  uptake 20  feet. 

The  only  change  made  when  experimenting  with  lump-coal,  columns  A  aud  B  iotk 
following  table,  was  the  removal  of  the  portion  of  the  brick  arch  which  lay  immedi- 
ately beneath  the  shell  of  the  boiler,  except  the  small  portion  necessary  to  support  tbe 
shell  and  the  brick  partition  separating  the  uptake  from  the  chamber  behind  tbe 
bridge-wall.  This  removal  increased  the  heating-surface  in  the  bottom  of  the  boikr- 
shell,  and  changed  its  proportion,  but  left  everything  else]as  before.  The  heatio^- 
surface  in  experiments  A  and  B  was  as  follows: 

Heating-surface  in  the  bottom  of  the  boiler-shell 48.  431  square  feet 

Heating-surface  in  the  two  ends  of  the  boiler-shell 11.351  square  feet 

Heating- surface  in  the  seventy-four  tubes,  calculated  for  their 

inner  diameter  of  2.05  inches 397. 133  square  feet 

Total  heating-surface 456.  91.5  square  feet 

Ratio  of  the  heating  to  the  grate  surface,  86.586  to  1.000. 

MANNER  OF  MAKING  HIE  EXPERIMENTS. 

The  experiments  were  conducted  by  a  board  composed  of  Chief  Engineers  Macos^. 
Kellogg,  and  Johnson,  United  States  Navy,  agisted  by  four  assistant  engineers,  tfbo 
stood  regular  watches  of  four  hours,  as  at  sea,  and  personally  weighed,  lueasor^aiMi 
counted  all  the  quantities  recorded.  #  The  process  with  each  experiment  was  thesaBi& 
aud  as  follows : 

Steam  was  tirst  raised  with  wood  to  the  pressure  of  40  pounds  per  square  iocS 
above  the  atmosphere;  and  then  the  water  in  the  boiler  being  ailjusted  to  3  iocb^^ 
above  the  top  of  the  tubes,  the  coal  was  tired,  the  number  on  the  counter  and  theti» 
were  noted,  the  smaW  ei\g\vi«i  ^taxt^d,  aivd  the  experiment  held  to  commence. 
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Each  experiment  lasted  exactly  48  consecutive  hoors,  at  the  expiration  of  which, 
the  water-level  and  steam-pressure  heing  the  same  as  at  the  commencement,  the  fire 
was  promptly  hauled  from  the  furnace  and  wetted  out,  and  the  unconsumed  coal 
picked  out,  weighed,  aud  deducted  from  the  amount  expended. 

All  the  ashes  and  refuse,  including  the  sweepings  of  the  tubes,  and  the  accumula- 
tions behind  the  bridge- wall  and  in  the  uptake,  were  weighed  on  the  same  scales  and 
in  the  same  tub  with  the  coal. 

Every  pound  of  coal  consumed  was  carefully  weighed.  It  was  the  first  quality  of 
semi-bitumiDOus  from  the  Cumberlaud  mines  of  Maryland ;  and  a  separate  account 
was  kept  of  the  quantities  consumed  in  the  lump  and  in  the  pulverized  state  during 
each  hour  of  the  experiment. 

All  the  water  pumped  into  the  boiler  was  previously  carefully  measured  in  a  cylin- 
drical iron  tank  provided  with  an  overflow-pipe,  to  which  it  was  each  time  filled,  and 
then  pumped  out  entirely  dry  by  the  boiler-feed  pump.  The  tank  was  filled  by  a 
lifting-pump,  which  required  from  seven  to  eight  minutes  to  fill  it,  according  to  the 
speed  at  which  the  small  engine  ran. 

The  water-level  in  the  boiler  was  shown  by  a  glass  gauge. 

The  bed  of  lump-coal  on  the  grate-bars  was  kept  5  inches  thick,  well  cleaned  and 
free  of  holes.  The  boiler-tubes  were  cleaned  or  "  blown  out  "  once  in  every  four  hours, 
by  opening  the  uptake-door  aud  inserting  successively  in  each  tube  a  short  piece  of 
f-inch  diameter  gas-pipe,  connected  by  means  of  gum  steam-hose  to  the  steam-pipe. 
The  average  time  required  for  thus  cleaning  all  the  tubes  was  5  minutes. 

At  the  end  of  each  hour  there  was  entered  into  t*he  columns  of  the  tabular  record 
kept  by  the  board  the  number  of  pounds  of  lump  and  of  pulverized  coal  thrown  into 
the  furnace;  the  height  of  the  barometer;  the  temperatures  of  the  external  atmos- 
phere of  the  engine-room,  of  the  fire-room,  of  the  water  in  the  tank,  of  the  same  water 
after  passing  through  the  heater  and  before  it  entered  the  boiler,  and  of  the  products 
of  combustion  in  the  boiler-uptake  and  in  the  top  of  the  chimney.  In  other  columns 
there  was  entered  the  state  of  the  weather  except  during  experiment  C.  At  the  end  of 
each  experimeut  all  the  ash  and  sweepings  were  weighed. 

The  temperatures  were  taken  by  ordinary  mercurial  thermometers  graduated  to  Fah- 
renheit's scale.  The  temperature  of  the  atmosphere  was  given  by  otie  hung  outside 
the  building,  in  the  shade.  The  one  giving  the  temperature  of  the  engine-room  hung 
9  feet  from  the  engine,  aud  the  one  giving  the  temperature  of  the  fire-room  hung  3 
feet  6  inches  from  the  boiler-front.  The  feed-water  temperatures,  both  in  the  tank 
and  after  passing  the  heater,  were  given  by  thermometers  kept  constantly  immersed. 

The  temperature  of  the  gases  of  combustion  in  the  boiler-uptake  was  obtained  from 
a  thermometer  suspended  in  it  through  a  bole  in  a  top-plate,  the  thermometer  being 
opposite  the  center  of  the  boiler  end  and  9  inches  from  it.  The  temperature  of  these 
gases  in  the  top  of  the  chimney  was  given  by  a  thermometer  suspended  in  it  14  inches 
below  the  top  and  38  feet  10  inches  vertically  above  the  grate-bars. 

The  small  engine  was  non-condensing,  and  exhausted  into  a  very  large  heater,  through 
which  the  feed-water  passed  on  its  way  from  the  tank  to  the  boiler,  receiving  therein 
a  considerable  increaHO  of  temperature.  The  cylinder  was  10  inches  in  diameter  with 
a  20-inch  stroke  of  piston.  The  diameter  of  the  piston-rod  was  1^  inches,  giving  a  net 
area  of  piston  of  77.9265  square  inches.  This  engine  operated  a  length  of  62  feet  of 
shafting,  exclusive  of  a  counter-shaft  of  3:)  feet  length.  It  worked  tne  lifting-pump 
supplying  the  tank,  the  feed-pump  supplying  the  boiler,  the  two  fan-blowers,  and  the 

Eulverizing  apparatus.  The  length  of  belting  used  was  179  ffeet.  At  the  end  of  each 
our  an  indicator  diagram  was  taken  from  each  end  of  the  cylinder,  and  on  it  was  re- 
corded the  number  of  double  strokes  of  piston  made  per  minute  at  the  time.  The  cyl- 
inder-pressures  given  in  the  table  are  the  means  of  all  the  diagrams  taken.  A  large 
namber  of  diagrams  was  also  taken  with  the  unloaded  engine  ;  that  is,  with  the  pumps 
not  pumping,  with  the  air  prevented  from  entering  the  fan-blowers,  and  with  the  pul- 
verizing apparatus  free  of  coal,  but  with  the  shafting  running,  in  order  to  ascertain 
the  net  pressure  required  to  do  the  work  per  se^  the  work  consisting  of  the  pumping, 
the  fan-blowing,  and  the  pulverizing. 

The  number  on  the  engine-counter  was  noted  in  the  tabular  record  at  the  commence- 
jnent  of  each  experiment,  and  at  the  end  of  each  hour,  and  in  an  adjacent  column  was 
entered  the  number  of  double  strokes  made  per  minute  by  the  engine's  piston,  so  as  to 
avoid  possibility  of  error. 

The  safety-valve  of  the  boiler  was  weighted  by  an  accurate  gauge  to  **  blow  off"  at 
40  pounds  steam-pressure  per  square  inch  above  the  atmosphere.  All  the  steam  used 
by  the  small  engine  was  taken  from  the  boiler,  and  the  remainder  was  discharged 
through  the  safety-valve  into  the  air. 

EXPLANATION  OF  THE  TABLE. 

The  experiments  were  four  in  number,  two  with  lump-coal  burned  alone,  and  two 
with  lump-coal  burned  on  the  grates  and  with  pulverized  coal  burned  disseminated  in 
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air  in  the  fornace  above  the  lump-coal.    The  data  and  results  of  these  experioienH 
'will  be  found  respectively  in  columns  A,  B,  C,  and  D  of  the  t^able.    In  experimeutBA 
and  B,  the  brick  arch  which  was  present  over  the  whole  grate-surface  in  experimeouC 
and  D  was  partly  removed,  thereby  increasing  the  area  of  heating-surface,  which  in 
experiments  A  and  B  with  lump-coal  alone  was  456.915  square  feet ;  and  in  experi- 
ments C  and  D  with  lump  and  pulverized  coal,  442.517  square  feet.    As  the  patenteci 
considered  the  brick  arch  a  necessity  in  their  system,  its  di8advanta<;e  in  diminishing 
the  area  of  the  heating-surface  should  be  allowed  to  operate  against  that  system  mi 
ccmparison  with  any  other.    For  this  reason  the  arch  was  removed  when  experiment- 
ing with  lump-coal  alone.    It  must  be  observed  here,  however,  that  the  enormous 
quantity  of  heating-surface  in  proportion  to  grate-surface,  which  the  patentees  had 
given  their  boiler,  prevented  the  reduction  of  heating-surface  by  the  presence  of  tbe 
arch  from  being  nearly  as  disadvantageous  as  it  would  have  been  with  the  boiler-pro- 
portions of  ordinary  practice.    In  experiments  A  and  B  theheating-snrface  was  86.588 
to  1.000  of  grate-surface,  while  in  experiments  C  and  D  it  was  83  538  to  1.000.    The 
usual  proportion  l>ein^  about  25  to  1,  and  the  quantity  of  surface  affected  by  the  brick 
arch  being  constant,  it  will  be  readily  perceived  that  the  effect  of  the  arch  will  be 
considerable  with  the  latter  proportion,  while  it  was  probably  insensible   with  the 
former.     Under  the  actual  conditions,  then,  of  the  experimental  boiler,  tbe  experiments 
made  with  lump  and  pulverized  coal  gave  higher  results,  comparatively  to  those  msde 
with  lump-coal  alone,  than  would  have  been  the  case  had  the  boiler  been  constracted 
of  tbe  usual  proportions  of  heating  to  grate  surface. 

For  facility  of  reference,  the  lines  containing  the  quantities  are  numbered,  and  the 
quantities  arranged  in  groups. 

For  the  same  purpose,  eacli  column  containing  the  data  and  results  of  an  experi- 
ment is  lettered. 

Line  1  gives  the  date  of  commencing  each  experiment.  Tbe  columns,  it  will  lie  ob- 
served, are  in  the  order  of  the  dates  of  tbe  experiments. 

Line  2  gives  the  state  of  the  weather  for  all  the  experiments  except  C. 

TOTAL  QUANTITIES. 

Line  3  contains  the  duration  of  each  experiment  in  consecutive  hours. 

Line  4  contains  the  total  number  of  pounds  of  water  pumped  from  the  tank  intotb« 
boiler.  It  was  previously  carefully  measured  in  the  tank,  allowance  being  made  for 
the  temperatures  on  line  20. 

Line  5  contains  the  total  number  of^  pounds  of  coal  consumed  on  the  grate-l»ars  is 
the  lump  state.  Every  pound  was  carefully  weighed  on  a  Fairbanks  piatforra-scale& 
tested  before  commencing  the  experiments. 

Line  6  contains  tbe  total  number  of  pounds  of  the  same  coal  consumed  in  the  pal- 
verized  state,  and  fed  into  the  furnace  disseminated  in  air.  Every  pound  was  weighed 
on  the  same  scales  as  the  lump-coal. 

Line  7  contains  the  sum  of  tbe  quantities  on  lines  5  and  6,  and  gives  the  total  ag- 
gregate weight  of  coal  consumed  in  both  states. 

Line  8  contains  the  total  number  of  pounds  of  refuse  in  ai>h,  clinker,  and  soot  Iron 
tbe  weight  of  coal  on  line  7. 

Line  9  contains  the  total  aggregate  weight  of  combustible  matter  in  the  coal  inbotb 
states.    It  is  the  quantities  on  line  7  less  those  on  line  8. 

Line  10  shows  tbe  per  centum  which  the  quantities  on  line  9  are  of  those  on  liaeT. 

Line  11  shows  tbe  per  centum  which  tbe  quantities  on  line  5  are  of  those  on  line". 

Line  12  shows  the  per  centum  which  the  quantities  on  line  6 are  of  those  on  line?. 

Line  13  contains  tbe  total  number  of  double  strokes  made  by  the  piston  of  tbeeo- 
gine,  as  taken  by  a  self-registering  counter. 

COMBUSTION. 

Line  14  contains  the  number  of  pounds  of  coal  consumed  per  hour.  It  is  tbe  quo- 
tient of  the  division  of  the  quantities  on  line  6  by  those  on  line  3. 

Line  15  contains  tbe  number  of  pounds  of  tbe  combustible  portion  of  the  coal  ees- 
snmed  per  hour.  It  is  the  quotient  of  the  division  of  the  quantities  on  line  9  by  thost 
on  line  3. 

Lines  16  and  17  contain,  respectively,  the  number  of  pounds  of  coal  and  of  its  coa- 
bustible  portion  consumed  per  hour  per  square  foot  of  grate-surface.  They  are  tbe 
qnotients  of  the  division  of  the  quantities  on  lines  14  and  15  by  5.277,  tbe  nnmberof 
aquare  feet  in  tbe  grate- surface. 

Line  18  contains  tbe  fraction  of  a  ponnd  of  combustible  consumed  per  hour  pe: 
square  foot  of  beating-surface.  It  is  the  quotient  of  the  division  of  the  quantities  ou 
line  15  by  456.915  for  experiments  A  and  13,  and  by  442.517  for  experimenta  C  and  P 
these  numbers  being  the  square  feet  of  heating-surface  employed  in  the  respectiTt 
experiments. 
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TEMPERATURES. 

Lines  19,  20,  and  21  contain,  respectively,  in  degrees  Fahrenheit  the  average  tem> 
perature  of  the  external  atmosphere  of  the  engine-room  and  of  the  fire-room. 

Line  2*2  contain^  the  average  temperature  in  degrees  Fahrenheit  of  the  boiler  feed- 
water  when  it  was  measured  in  the  tank.  And  line  23  contains  the  average  tempera- 
tare  of  the  same  water  after  it  had  been  through  the  heater  interposed  between  the 
tank  and  boiler.  The  increase  of  temperature  received  by  the  feed- water  in  the  heater 
was  due  to  the  abstraction  of  heat  from  the  exhaust-steam  of  the  small  engine,  which 
discharged  through  the  heater  into  the  air. 

Lines  24  and  25  contain  the  average  temperature  in  degrees  Fahrenheit  of  the  gases 
of  combustion.    The  first  gives  it  in  the  uptake,  the  last  at  the  top  of  the  chimney. 

Line  2B  shows  the  average  height  of  the  barometer  in  inches  of  mercury. 

ENGINE. 

Line  27  shows  the  average  number  of  double  strokes  of  engine's  piston  made  per 
minute.  It  is  the  quotient  of  the  division  of  the  quantities  on  line  11  by  2,880,  the 
number  of  minutes  the  experiments  continued. 

Line  28  contains  the  average  steam-pressure  in  the  boiler,  in  pounds,  per  square  inch 
above  the  atmosphere,  as  given  by  an  Ashcroft  spring-gauge.  It  was  kept  exactly  the 
same  in  all  the  experiments. 

Line  29  shows  the  proportion  of  the  throttle- valve,  which  was  open  during  the 
experiments.    It  remained  unchanged  during  each  experiment. 

Line  30  contains  the  mean  ^ross  effective  steam-pressure  on  the  piston  of  the  small 
engine  in  pounds  per  square  inch.  It  is  the  mean  of  ninety-six  indicator-diagrams  for 
each  experiment ;  a  diagram  being  taken  at  the  end  of  each  hour  from  each  end  of  the 
cylinder. 

Line  31  contains  the  pressure  on  the  piston  in  pounds  per  square  inch,  required  to 
work  the  machinery  per  ae  ;  that  is  to  say,  to  work  the  engine  and  shafting,  with  the 
water  shut  off  from  the  pumps,  the  air  shut  off  from  the  fan-blowers,  and  no  coal  in  the 
pulverizer.  It  is  the  mean  of  a  large  number  of  indicator-diagrams  taken  at  the 
beginning  and  end  of  each  experiment  under  these  conditions. 

Line  32  contains  the  net  pressure  upon  the  engine-piston  in  pounds  per  square  inch. 
It  is  the  remainder  of  the  quantities  on  line  30  after  subtracting  those  on  line  31. 

Lines  33  and  34  contain  the  gross  effective  and  net  horses- {tower  developed  by  the 
small  engine.  These  powers  are  calculated  respectively  for  the  piston- pressures  on 
lines  30  and  32. 

VAPORIZATION. 

Lines  35  and  36  contain  the  total  ^number  of  pounds  of  water  that  would  have  been 
vaporized  in  the  boiler  had  the  water  been  supplied  at  respectively  the  temperatures 
of  100  and  212  degrees  Fahrenheit,  instead  of  the  temperature  on  line  23 ;  and  had  the 
vaporization  been  effected  under  a  pressure  of  14.687  pounds  per  square  inch  above 
zero,  instead  of  under  the  pressure  on  line  28. 

Lines  37  and  38  contain  the  number  of  pounds  of  water  vaporized  from  the  tempera- 
tare  of  100  degrees  Fahrenheit,  and  under  the  atmospheric  pressure  of  14.687  pounds 
per  square  inch  by  one  pound  of  coal,  and  by  one  pound  of  the  combustible  portion  of 
that  coal,  respectively. 

Lines  39  and  40  contain  the  number  of  pounds  of  water  vaporized  from  the  temper- 
ature of  212  degrees  Fahrenheit,  and  under  the  atmospheric  pressure  of  14.687  pounds 
per  square  inch  by  one  pound  of  coal,  aud  by  one  pound  of  the  combustible  portion 
of  that  coal,  respectively. 
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Table  exhihitittg  the  data  and  rcsulfs  of  the  experiments  made  mth  a  horizontal  firt4At 
boiler  in  East  Boston^  Mass.f  to  ascertain  the  comparative  economic  vaporization  git€»  bj 
semi-bituminous  coal  from  the  Cumberland  mines  of  Maryland^  burned  on  the  grate  vA«Q| 
tft  the  state  of  lumps^  toith  air  supplied  by  a  fan-blower  delivering  both  below  and  abottlkt 
grate  ;  and  burned  partly  in  the  lump  state  on  the  grate  and  partly  in  a  very  finely  pultmzei 
state  uniformly  disseminated  throughout  the  furnace  above  the  grate,  the  air  being  su^^ 
by  another  fan-blower  delivering  both  below  and  above  the  grate,  and  carrying  with  it,  i»  tk 
latter  case,  the  pulverized  fuel,  which  is  thus  blown  into  the  furnace. 


a 


B 

a 


3 
4 

5 
6 

7 
8 

9 
10 
11 
12 
13 


14 
15 
16 

17 

18 


19 
20 
SI 
22 
23 
2 


Date  of  commencing  the  experiment. 
StHte  of  the  weather 


TOTAL  QUANTITIES. 

Duration  of  the  experiment  in  consecutive 
hourt 

PoundM  of  water  pamped  into  the  boiler  from 
the  tank 

Ponndji  of  Bemi-bituminoas  coal  coniamed 
in  the  state  of  lamps 

Pounds  of  semi-bituminous  coal  consumed 
in  the  pulverized  state 

Aggregate  number  of  pounds  of  semi-bitu- 
minous coal  consumed 

Pounds  of  refuse  in  ash,  clinker,  and  soot, 
from  the  aggregate  number  of  pounds  of 
semi-bituminous  coal  consumed 

Aggregate  number  of  pounds  of  combustible 
couMumed 

Per  centum  of  the  coal  in  refhse  of  ash, 
clinker,  and  soot 

Per  centum  of  the  total  coal  consumed  in  the 
lump  state 

Per  centum  of  the  total  coal  consumed  in  the 
pulverized  state 

Number  uf  double  strokes  made  by  the  en- 
gine's pititon 


Burning  lump  coal  alone. — 
Brick  arch  removed  from 
over  part  of  grate -fin  rf ace. 
Air  for  combustion  sup- 
plied below  and  above 
grate-surface  by  a  fan- 
blower. 


Medium  rate 
of  combustion. 


A. 


1  p.  m..  Dec 

9,  1867. 
Clear  40  hrs., 

snowing  8 

hrs.    Light 

breeze. 


48. 

27,094. 

3,16a 


3, 168.* 

353. 
2,815. 
11.15 
100.00 


231,777. 


COMBUSTION. 


Pounds  of  coal  consumed  per  hour 

Pounds  of  combustible  consumed  per  hour.. 
Pounds  of  coal  consumed  per  hour  per  square 

foot  of  grate-surface 

Pounds  of  combustible  consumed  per  hour 

per  square  foot  of  grate-surface 

Pounds  of  combustible  consumed  per  hour 

per  square  foot  of  heating- surface 

TEMrEKATURES. 

Temperature,  in  degrees  Fahrenheit,  of  the 

external  atmosphere 

Temperature,  in  degrees  Fahrenheit,  of  the 

engine-room 

Temperature,  in  degrees  Fahrenheit,  of  the 

fire-room 

Temperature,  in  degrees  Fahrenheit,  of  the 

water  in  the  tank 

Temperature,  in  degrees  Fahrenheit,  of  the 

feed- water  after  passing  thropgh  the  heater 
Temperature,  In  degreea  FatiTewYxtW,  ol  Wife  '^ 

gaaes  of  combusuoa  Vn  l\i«  \kA\qt  uvVv^i^q 


66.000 
58.646 

12.507 

11.113 

0.128 


12.6 
36.5 
45.3 
37. 
185. 


Maximum  rate 
ofoombuiition^ 


Banning  lamp  eoal  oo  tk» 
gratas  and  palverizedeoata 
the  famace  above  the  laop 
coal. — Brick  arch  ia  ^see 
over  grate -inrfaA.  Air  far 
combaation  of  the  lump  tmL 
supplied  below  the  gratMsr- 
face  by  a  fkn-blow«r.  Air 
for  combastion  of  the  p«l- 
verized  coal  anpplied  sbors 
the  lamp  coal  by  the  sane  £»- 
blower,  being  mixed  wsi 
the  palverized  fael  mhk^  & 
blows  into  the  fomaee. 


B. 


C. 


D. 


Mer.,  Dec  17, 

1867. 
Clear  36  hrs., 

cloudy  12  hrs. 

Bet.  a  light 

and    gentle 

breeze. 


48. 
53,26&; 
5,775. 


Mer.,  Nov. 
14,  1867. 


5,775. 

490. 
5,285. 
8.48 
100.00 


231,  459. 


120.312 
110. 104 

22.615 

20.865 

0.241 


\ 


20.7 
56.6 
60. 
44. 
122. 


48. 

26,606. 

1,791. 

1,377. 

3,168. 

282. 
2,^6. 
8.90 
56.50 
43.50 
•228,534. 

66.000 
60.125 

12.507 

11.394 

0.136 

34.5 
43.8 
55.3 
47.1 

193. 

391.7 


Mer..    Dec   t 

1867. 
Clear  33  hmn. 

CllHldvldblV. 

of  whi^  s 
snowed  5  bn 
Bet.  aliftitsBd 
gentle  brsne. 


48. 

29,4% 
1,39ti 
1,7T6l 
3,168. 

304. 
2.8Si 
Sl» 

4191 
5d* 
230, 8I& 

59.6^ 


S,i 

190 
3?i 
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Table  exhibiting  the  comparative  economic  vapotization  of  semi-bituminoua  coalf  <f'0. — Cont'd. 


Bnniing  lump  coal  alone. — 
Brick  arch  removed  from 
over  part  of  grate-surface. 
Air  for  combustion  sup- 
plied  below  and  above 
grate-surface  by  a  fan- 
blower. 


S 

0 

2 


25 


26 


27 

28 

29 
30 

31 


32 
33 
34 


.*» 


36 


37 
38 
39! 
40 


Medium  rate 
of  combustion. 


Maximum  rate 
ofcombuhtlon. 


Temperature,  in  degrees  Fahrenheit,  of  the  , 
gases  of  combustion  in  the  top  of  the  | 
chimney , 

Barometer,  in  inches  of  mercury ' 

ENGINE. 

Number  of  double  strokes  of  engine's  piston  ; 
made  per  minute ; 

Steam-pressure  in  boiler,  in  ponnds,  per 
square  inch,  above  the  atmosphere 

Proportion  of  throttle- valve  open 

Mean  gross  effective  pressure  on  piston,  in 
pounds,  per  square  inch 

Pressure  on  piston,  in  pounds,  per  square 
inch,  required  to  work  the  unloaded  ma- 
chinery   

Net  pressure  on  piston,  in  pounds,  per  square 
inch 

Gross  effective  horses-power  developed  by 
the  engine 

Net  horses-power  developed  by  the  engine.. 

VAPORIZATION. 

Pounds  of  water  that  would  have  been  va- 
porized, had  it  been  supplied  at  the  tem- 
perature of  lUO  degrees  Fahrenheit,  and 
vaporized  under  a  pressnre  of  14.687 
pounds,  per  square  inch,  above  zero 

Pounds  of  water  that  would  have  been  va- 
porized, had  it  been  supplied  at  the  tem- 
perature of  212  degrees  Fahrenheit,  and 
vaporized  under  a  pressure  of  14.687 
pounds,  pel*  square  inch,  above  zero 

Pounds  of  water  vaporized  from  lOU  degrees 
Fahrenheit  by  one  pound  of  coal 

Pounds  of  water  vaporized  from  100  degrees 
Fahrenheit  by  one  pound  of  combustible.. 

Pounds  of  water  vaporized  from  212  degrees 
Fahrenheit  by  one  pound  of  coal 

Pounds  of  water  vaporized  from  212  degrees 
Fahrenheit  by  one  pound  of  combustible.. 


A. 


206.8 
29.86 


80.478 

40. 
0.052 

5.09 


4.30 

0.79 

3.225 
0.500 


25, 516. 848 

28,  498. 256 

8.055 

9.065 

8.996 

10. 124 


B. 


287.6 
29.89 


80.368 

40. 
0.055 

5.25 


4.30 

0.95 

3.321 
0.600 


53,300.967 

59,  52a  692 

9.230 

10.085 

10.306 

11.264 


Burning  lump  coal  on  the 
grates  and  pulverized  coal  in 
the  furnace  above  the  lump 
coal. — Brick  arch  in  place 
over  fiT'ate -surface.  Air  for 
combustion  of  the  lump  coal 
supplied  below  the  grate-sur- 
face by  a  fan-blower.  Air  for 
combustion  of  the  pulver- 
ized coal  supplied  above  the 
lump  coal  by  the  same  fan- 
blower,  being  mixed  with 
the  pulverized  fuel  which  it 
blows  into  the  furnace. 


€. 


215.0 
29.69 


79.352 

40. 
0.063 

6.50 


4.30 

2.20 

4.060 
1.374 


24, 857. 091 

27,761.412 
7.846 
8.613 
8.763 
9.619 


D. 


207.3 
£9.75 


80. 144 

40. 
0.063 

6.50 


4.30 

2.20 

4.101 
1.388 


27, 602. 880 

30, 828. 021 

8.713 

9.638 

9.731 

10  ff64 


than  in  tbe  latter  by  |    line  40, 


( 


.21  per  centum  of  the  latter 


REMARKS. 

In  examining  the  results  of  experiments  A  and  B,  in  which  lump-coal  was  burned 
alone,  we  find  that,  notwithstanding  nearly  twice  as  much  coal  was  burned  per  hour  in 
experiment  B  as  in  experiment  A,  yet  tbe  economic  vaporization  was  greater  in  the  former 

11. 255  -  10.120X100    \  -  -  , 

10120  -^J  ^^" 

This  arises,  probably,  in  part  from  the  enormous  ratio  of  the  heating  to  the  grate  sur- 
face, namely,  86.58G  to  1.000,  which  was  sufficient  to  cool  down  the  gases  of  com- 
bustion in  the  uptake  with  the  greater  rate  of  combustion  to  within  101.8^  Fah- 
renheit of  the  temperature  (line  24)  with  the  lesser  rate  of  combustion ;  but  princi- 
pally from  the  less  air  in  proportion  to  coal  consumed  furnished  in  experiment 
B  than  in  experiment  A.  It  will  be  observed  that  in  both  experiments  the  fan- 
blowers  were  driven  at  the  same  speed,  and  of  course  threw  into  the  furnace  the  same 
quantity  of  air  in  equal  time  ;  hence  the  proportion  of  air  supplied  to  the  combustible 
matter  in  experiment  B  must  have  been  to  that  supplied  in  experiment  A  inversely  as 
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the  weights  of  this  matter  consnmed  iu  eqnal  times,  or  as  2815  to  5265,  line  9.  The 
effect  of  the  too  great  quantity  of  air  in  experiment  A  was  to  carry  off  a  large  portion oC 
heat  in  rai.siog  its  temperature  from  that  of  the  fire-room  (line  21)  to  that  of  the  gaae 
of  combustion  in  the  boiler- uptake,  (line  24,)  so  that,  notwithstanding  thegasesof 
oombustion  in  the  boiler-uptake  were  at  101.8^  Fahrenheit  less  temperature  in  experi- 
ment A  than  in  experiment  B,  yet  the  economic  vaporization  was  11.21  per  ceo  tarn 
worse.  The  lower  temperature  in  the  uptake  only  indicates  a  higher  economic  vapori- 
zation on  the  supposition  that  the  proportion  of  air  to  combustible  matter  is  the  same. 
In  examining  the  results  of  experiments  C  and  D,  ia  which  lump-coal  was  burneil 
on  the  grate-bars  and  pulverized  coal  in  the  furnace  above  them,  we  tiud  that,  altboogh 
the  aggregate  weight  of  combustible  matter  burned  per  hour  was  almost  exactly  the  same 
in  both,  yet  the  economic  vaporization  wiis  greater  in  the  latter  than  iu  the  formerly 

/r       xA     10-761- 9.617  XlOO_>\,,,^  ^  c  .^.    c  t     *i  * 

f  line  40,   gen J  11*^^  P<*^  centum  of  the  former      In  these  two  expen- 

ments  it  will  be  observed  that  the  ratio  of  lump  to  pulverized  coal  is  reversed.  lo 
experiment  C  the  pulverized  coal  is  43.50  per  centum  of  the  aggregate  cousamed, 
leaving  56.50  per  centum  to  bo  burned  iu  the  lump  state  ;  while  in  experiment  D  the 
pulverized  coal  is  56.06  per  centum  of  the  aggregate  consumed,  leaving  the  lump-coal 
43.94  per  centum  of  that  aggregate.  The  results  of  the  ex|>eriment8,  however,  do  not 
warrant  attributing  the  higher  economic  vaporization  in  experiment  D  to  the  bigber 
proportion  which  the  pulverized  bears  to  the  lump-coal  in  that  experiment  ov»^r  what 
it  does  in  experiment  C.  Experiment  C  was  the  tirst  ma^le,  and  experiment  D  was 
the  same,  repeated,  but  burning  a  higher  proportion  of  pulverized  coal.  And  it  wis 
repeated  with  very  great  care  in  the  firing.  In  both  experiments,  C  and  D,  al>ont  the 
same  proportion  of  air  to  combustible  matter  consumed  was  supplied,  and  as  the 
temperature  of  the  gases  of  combustion  in  the  boiler-uptake  ouly  differed  19.7  drgre** 
Fahrenheit,  the  difference  in  the  economic  vaporization  must  be  attributed  to  diff<fr* 
ence  in  the  firing. 

A  very  correct  comparison  can  be  made  of  the  relative  economic  efficiency  of  ^enii- 
bituminous  coal  burned  wholly  in  the  lump  state  and  partly  in  the  lump  and  partlr 
in  the  pulverized  state,  by  means  of  the  economic  vaporization  in  experinieut  A,  during 
which  the  coal  was  consumed  in  the  lump  state  alone,  and  the  mean  ecoDomic  vapor- 
ization in  experiments  C  and  D,  during  which  the  coal  was  consumed  partly  in  the 
lump  and  partly  in  the  pulverized  state  ;  because  in  these  three  cxperiment-s  the  rate 
of  combustion  and  the  supply  of  air  were  almost  exactly  the  same ;  in  fact,  all  the  eoo- 
ditions  wi;re  sensibly  the  same. 

Now,  in  experiment  A,  11.113  pounds  of  lump-coal  were  consumed  per  hour  per 
square  foot  of  grate-surface,  with  80.478  double  strokes  of  the  piston  of  the  enj^ioe 
supplying  air,  the  resulting  vaporization  per  pound  of  the  combustible  portion  of  th« 
coal  being  10.124  pounds  of  water  from  the  temperature  of  212  degrees  Fahrenb^t 
and  under  the  atmospheric  pressure. 

The  mean  rate  of  combustion  in  experiments  C  and  C  was  f — il-^ — ^ — - — =  j 

11.350  pounds  of  the  combustible  portion  of  the  coal  consumed  per  hour  per  scjaare 
foot  of  grate-surface,  with  / 79.352 4- 80.144_N  79 743  double  strokes  per  minute  of 

the  piston  of  the  engine  supplying  air,  the  resulting  vaporization  per  pound  of  the 
combustible  portion  of  the  coal  being  /  9-619 -f- 10.764_  \  10.192  pounds  of  water  froo 

the  temperattire  of  212  degrees  Fahrenheit  and  under  the  atmospheric  pressure. 

The  two  economic  results — namely,  10.124  and  10.192— are  almost  ideutical,  and  sbo« 
that  when  semi-bituminous  coal  is  burned  at  the  same  rate  of  combustion,  with  the  same 
pro  rata  air-admission,  and  under  the  same  circumstances,  it  gives  the  same  economic 
vaporization,  whether  it  be  consumed  wholly  in  the  lump  state,  or  partly  in  the  lamp 
and  partly  in  the  pulverized  state,  or  wholly  in  the  pulverized  state.  This  equality  « 
economic  result  is  also  proven  by  the  fact  of  the  equality  of  the  temperature  of  tbt 
gases  of  combustion  in  the  comparable  experiment's  when  leaving  the  boiler.  I> 
experiment  A,  burning  lump-coal  alone,  this  temperature  was  383.30  de^ees  Fahm- 
heit,  while  the  mean  of  the  temperatures  of  the  ^ases  of  combustion  m  the  hoikr- 
uptake  during  experiments  C  and  D,  during  which  partly  lump-coal   and  partly 

(391  7  4-  372  0     "\ 
y  =    J  381.85  degrees  Fahrenheit 

This  comparison  is  made,  however,  for  the  heating  effects  alone  of  the  coal  in  i^ 
two  states,  burned  under  the  same  circumstances,  and  is  exclusive  of  the  cost  in  (^^ 
of  pulverizing  the  coal  and  of  blowing  the  dust  into  the  furnace.  A  correct  comBer* 
cial  comparison  must  include  this  cost,  which  is  only  incurred  when  the  coal  is  ose^ 
in  the  palverized  state,  becoLWSA  when  it  is  used  in  the  lump  state  it  can  be  burned  1^ 
rapidly  with  the  nalurcA  OLta.w^\\\.  «ka  \>aft  ^vAn^syvtaA.  <i.wwV  <ian  be  with  the  artifiei*' 
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draught  obtained  by  the  fan-blowers.  The  reason  why  the  pnlverized  coal  cannot  be 
consumed  at  a  greater  rate  with  the  fan-blowers  than  the  himp-coal  can  be  consumed 
with  the  average  draught  given  by  the  boiler-chimney  is,  that  the  former  requires  a  cer- 
tain time  for  ignition  and  combustion,  which  is  much  longer  than  the  latter  requires, 
because  the  temperature  to  which  the  former  is  exposed  above  the  bed  of  incandescent 
fuel  on  the  grate-bars  is  much  less  than  the  temperature  of  that  bed  to  which  the  lat- 
ter is  exposed. 

The  cost  of  the  net  horse-power  in  average  practice  may  be  taken  at  about  4  pounds 

1.381  net  horse-power  developed  by  the  engine  in  pulverizing  the  coal  and  in  blowing 
the  dust  into  the  furnace,  and  in  pumping  the  feed-water  into  the  tank,  which,  at  4 
X>ouuds  of  coal  per  hour  i)er  horse-power,  is  5,524  pounds  of  coal  per  hour,  or,  as  the 

(5.524  X  100     \ 
— — 77-7 =1  8.37  per  centum  of  the  total 

weight  of  coal  burned.  Consequ^tly,  the  pulverized  coal  was  commercially  8.37  per 
centum  iuferior  to  the  lump-coal. 

Id  experiment  A,  during  which  lump-coal  was  burned  alone,  there  was  required  to 
drive  the  fan-blowers  and  to  puuip  the  feed-water  0.500  net  horse-power,  which,  at  4 
pounds  of  coal  per  hour  per  horse-power,  required  2.000  pounds  of  coal  per  hour  to 
produce  it,  and,  as  the  hourly  consumption  of  coal  during  that  experiment  was  66 
pounds,  there   were  consumed  in  producing  the  artificial  draught  and  in   pumping 

the  feed-water  (?:999-^Ll99  =\  3.06  per  centum  of  the  total  weight  of  coal  burned. 

Deducting  this  3.06  per  centum  from  the  8.'V  per  centum  found  in  the  immediately 
preceding  paragraph,  there  remains  5.31  per  centum  of  the  total  weight  of  coal  con- 
sumed applied  to  the  pulverization  of  the  coal  alone. 

It  must  be  distinctly  understood  that  the  results  of  these  experiments  are  only  for 
semi-bituminous  coal,  and  that  no  inferences  drawn  from  them  are  warranted  as  regards 
other  kinds  of  coal.  The  experiments  were  unfortunately  terminated  before  trials  of 
other  kinds  of  coal  could  be  made,  but  they  were  afterward  resumed  with  another 
boiler,  and  extended  to  include  anthracite  as  well  as  semi-bituminous  coal.  The  results 
of  these  later  experiments  have  been  given  in  a  preceding  paper. 

The  total  weight  of  semi-bituminous  coal  consumed  during  these  experiments  was 
15,279  pounds,  of  which  1,429  pounds,  or  9.35  per  centum,  was  refuse  of  ash,  clinker, 
and  soot. 

As  the  pound  of  the  combustible  portion  of  the  semi-bituminous  coal  vaporized  un- 
der the  same  conditions  the  same  weight  of  water  whether  the  coal  was  burned  in  the 
lump  state  alone,  or  partly  in  the  Inmp  and  partly  in  the  pulverized  state,  the  mean 
results  of  the  four  experiments  may  be  t>aken  to  give  the  performance  of  the  boiler 
with  semi-bituminous  coal.    These  means  are  as  follows : 

Number  of  pounds  of  coal  consumed  per  hour 79.578 

Number  of  pounds  of  combustible  consumed  per  hour 72.135 

Number  of  pounds  of  coal  consumed  per  hour  per  square  foot  of  grate-surface.     15.080 
Number  of  pounds  of  combustible  consumed  per  hour  per  square  foot  of  grate- 
surface 13.670 

Number  of  pounds  of  coal  consumed  per  hour  per  square  foot  of  heating-surface.      0.177 
Number  of  pounds  of  combustible  consumed  per  hour  per  square  foot  of  heat- 
ing-surface         0.160 

Per  centum  of  the  coal  in  refuse  of  ash,  clinker,  and  soot • 9.35 

Temperature,  in  degrees  Fahrenheit,  of  the  gases  of  combustion  in  the  boiler- 
uptake 408. 

Pounds  of  water  vaporized  under  the  atmospheric  pressure  and  from  the  tem- 
perature of  100  degrees  Fahrenheit  by  1  pound  of  coal 8.592 

Pounds  of  water  vaporized  under  the  atmospheric  pressure  and  from  the  tem- 
perature of  100  degrees  Fahrenheit  by  1  pound  of  combustible 9.478 

pounds  of  wat^r  vaporized  under  the  atmospheric  pressure  and  from  the  tem- 
perature of  212  degrees  Fahrenheit  by  1  pound  of  coal 9.596 

Tounds  of  water  vaporize^l  under  the  atmospheric  pressure  and  from  the  tem- 
perature of  212  degrees  Fahrenheit  by  1  pound  of  combustible 10.586 

Ratio  of  the  water-heating  (mean)  to  the  grate-surface 85.222  to  1.000 

Ratio  of  the  grate-surface  to  the  cross-area  through  the  tubes,  for  draught  .3.112  to  1.000 
Very  respectfully,  j'our  obedient  servant, 

B.  F.  ISHERWOOD, 
Chief  Engineer,  U.  S,  N. 
Skitkmher  10,  1875. 

To  Engineer-in-Chief  \Vm.  W.  W.  Wood, 

U.  S.  Navtff  Chief  of  the  Bureau  of  Steam-Engineering,  Navy  Department, 
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B. 

New  York  Navy-Yard,  December  14,  1j<74. 

Sir  :  lu  accordance  with  yoar  order  of  the  4th  ultimo,  we  have  made  a  carefal  ei- 
perimeDtal  examination  of  the  propeller  applied  by  Mr.  N.  A.  Patterson,  of  Tennessee, 
to  the  tng-boat  Rocket,  attached  to  the  New  York  navy-yard,  with  the  view  of  asco- 
taining  its  propelling  efficiency  relatively  to  that  of  the  regular  screw  with  which  the 
Rocket  was  originally  fitted. 

As  we  are  required  by  your  order  to  set  forth  the  economy  of  Mr.  Patteraon^s  pro- 
peller relatively  to  that  of  the  regular  screw,  the  ratios  of  their  slips  with  equal  power 
expended,  and  our  opinion  whether  or  not  Mr.  Patterson's  propeller  should  be  adopted 
for  screw-propulsion  in  preference  to  the  screws  heretofore  used,  together  with  oor 
reasons  therefor,  we  have  the  honor  to  state  that  our  results,  experimental  and  infef- 
eutial,  will  be  found  embodied  in  the  following 

report. 

Before  detailing  the  experiments  with  the  competitive  regular  and  Patterson  screw 
propellers,  it  is  proper  to  give  a  description  of  the  vessel  and  machinery  with  which  they 
were  made,  in  order  that  it  may  be  understood  whether  the  experimental  conditions, 
as  regard  magnitude  and  appropriateness,  were  such  that  their  resulti}  can  be  accepted 
for  general  application. 

HULL. 

The  tug-boat  Rocket,  with  which  the  competitive  experiments  with  the  regular  screw 
and  with  the  Patterson  screw  were  made,  has  an  exceedingly  sharp  yacht-model,  with 
great  dead-rise  at  the  amidship  cross-section.  The  keel  is  very  much  deeper  at  the 
stern-post  than  at  the  stem,  having  been  carried  down  to  give  the  screw  as  moch 
diameter  as  practicable.  The  hull  is  of  wood,  coppered,  and  without  spars,  and  ha» 
the  following  dimensions : 

Extreme  length  over  all 98  feet. 

Length  on  the  water-line,  from  the  forward  edge  of  the  rabbet  of 

the  stem  to  the  after-side  of  the  stern-post 84  feet  8  incfa^ 

Extreme  breadth  on  the  water-line 18  feet  9  inches. 

Draught  of  water  from  the  bottom  of  the  keel : 

Forward 5  feet  3  inches 

Mean 7  feet  3  inches. 

Aft 9  feet  3  inch€«. 

Depth  of  keel  amidship,  below  the  lower  edge  of  the  rabbet •  8  inches 

Greatest  immersed  transverse  section 104.3  square  frtt 

Displacement 155.6  torn. 

Ratio  of  the  greatest  immersed  transverse  section  to  its  circumscrib- 
ing parallelogram 0.845  to  1.000 

Ratio  of  the  displacement  to  its  circumscribing  parallelopipedon 0.520  to  l.OOO 

Ratio  of  the  length  to  the  breadth,  on  the  water-line 4.516  t<»  l.OOO 

ENGIN'E. 

There  is  one  non-condensing  vertical  direct-acting  engine,  with  the   axis  of  its  cyl- 
inder perpendicular  above  the  axis  of  the  screw-shaft.    The  cylinder,  has  but  oat 
valve,  which  is  a  three-ported  slide  equilibrated  on  the  back  by  Adams's  ar^log^ 
ment,  and  worked  by  the  Stephenson  link,  with  two  eccentrics.    This  valve  cnt«  of 
the  steam  at  0.841  of  the  stroke  of  the  piston  from  the  commencement,  by  lap  on  the 
steam  side,  and  commences  to  cushion,  or  compress  the  steam  in  the  cylinder,  by  ex- 
haust-lap when  the  piston  is  at  0.15  of  its  stroke  from  the  end.    The    feed-pump  aod 
bilge-pump  are  worked  from  the  main  cross-head,  which  moves  between   vertical 
guides.    The  sides  of  the  cylinder  are  felted  and  lagged,  but  its  ends  aud  the  valre- 
chest  are  uncovered.    The  steam-pipe  is  felted.    The  cylinder  is  placed  above  the  spa^ 
deck,  in  an  engine-house  of  light  joinery,  well  ventilated.    Fresh  feed-water  is  luai 
carried  in  a  tank,  and,  before  being  pumped  into  the  boiler,  has  its  temperature  rai^ 
by  the  exhaust-steam,  in  a  heater.    The  following  are  the  principal  dimensions  of  tk 
engine : 

Number  of  cylinders 1 

Diameter  of  the  cylinder 25i  inches. 

Diameter  of  the  piston-rod 3|  inches. 

Stroke  of  the  piston 24^  inches. 

Net  area  of  the  piston,  after  deducting  area  of  piston-rod 491.323  square  inches- 

Space-displacement  of  the  piston,  per  stroke 7  0727  cubic  feet. 

Space  in  clearance  and  steam-passage  at  one  end  of  the  cylinder  0.3273  cubic  foot. 

Area  of  the  steam-port >...  31.5  square  inches. 

Diameter  of  rrank-pm  ^owTtvaX 5f  inches. 

Length  of  crauk.-p\u  io\\twa\ ^   vcvches. 
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BOILER. 

There  is  one  boiler  forward  of  the  eDgine,  and  it  is  of  the  lower-flne  and  upper-re- 
tnm  horizontal  tnbe  type,  with  large  steam-drums,  and  considerable  superheating 
surface.  The  shell  and  its  drnms  are  thorongbly  covered  with  felt,  and  the  draught  is 
forced  by  exhausting  the  steam  into  the  chimney. 

The  front  portion  of  the  shell  contains  the  furnaces,  nptake,  and  nearly  half  the  length 
of  the  tubes ;  it  is  rectangular  in  plan  and  semi-cylindrical  on  top ;  7  feet  3^  inches  wide,  7 
feet  9|  inches  long,  and  8  feet  3  inches  high.  The  back  portion  of  the  shell  is  a  flat- 
ended  cylinder  7  feet  3^  inches  in  diameter,  and  7  feet  \  inch  in  length  ;  it>s  top  is  a 
ho^zontal  extension  of  the  semi-cylindrical  part  of  tHe  front  portion.  The  total 
length  of  the  boiler  is  14  feet  10  inches. 

There  are  two  furnaces  with  vertical  6ides  and  elliptical  crowns.  Each  furnace  is  3 
feet  wide  and  7  feet  long  in  the  clear,  of  which  length  the  grates  occupy  5  feet  9  inches, 
the  remainder  being  occupied  by  a  cast-iron  bridge-wall,  with  ends  perforated  by  small 
holes  for  the  admission  and  distribution  of  air  to  the  hot  gases  of  the  fuel.  The  crown 
of  the  furnace  at  the  front  is  3  feet  4  inches  above  the  level  of  the  grate,  and  at  the 
back  3  feet  7  inches.  The  opening  tor  the  furnace-door  is  16  inches  square,  and  the 
door  is  perforated  with  small  holes  for  the  admission  and  distribution  of  air  to  the  hot 
leases  of  the  fuel.  The  flat  water-spaces  at  the  front  and  back  of  the  furnaces  are  4} 
inches  wide,  including  thicknesses  of  metal ;  and  the  flat  water-space  between  the  fur- 
naces is  6  inches  wide,  including  thicknesses  of  metal.  The  ash-pit  is  a  cast-iron  pan 
placed  beneath  the  front  portion  of  the  shell  and  kept  filled  with  water. 

From  each  furnace  there  extend  to  the  back  smoke-connection  three  lower  horizontal 
flues  of  5  feet  2  inches  length.  One  is  9  inches  in  internal  diameter,  one  15  inches, 
and  one  20  inches.    The  least  water-space  between  the  flues  is  3  inches. 

The  back  smoke-connection  is  in  common  for  both  furnaces.  Its  top  is  flat,  and  its 
bottom  and  sides  are  concentric  with  the  circular  shell,  and  3^  inches  distant,  including 
thicknesses  of  metal.  The  length  of  the  connection,  lengthwise  the  boiler,  is  2'2|  inches 
in  the  clear.  The  thickness  of  the  flat  water-space  between  the  back  of  the  cocnection 
and  the  end  of  the  shell  is  4f  inches,  including  thicknesses  of  metal.  A  circular  manhole 
of  16  inches  diameter  in  the  end  of  the  shell,  gives  admission  to  the  connection  for  clean- 
ing and  repairs. 

From  the  back  smoke-connection  to  the  uptake  there  extend  three  rows  of  horizon- 
tal iron  tubes.  The  two  lower  rows  contain  13  tubes  each,  and  the  upper  row  11  tubes, 
making  37  tubes  in  all.  The  extreme  length  of  all  the  tubes  is  10  feet.  Those  of  the 
lower  row  are  4^  inches  outside  diameter;  those  of  the  upper  row  are  4  inches  outside 
diameter;  and  of  those  of  the  center  row  four  are  4  inches  diameter  and  nine  are  4} 
inches  outside  diameter.    All  the  tubes  are  expanded  in  their  plates. 

The  uptake  is  rectangular  in  form,  having  a  flat  top  aud  bottom,  while  the  sides  are 
concentric  with  the  circular  shell.  It  is  30f  inches  long  in  the  clear,  lengthwise  the 
boiler,  18  inches  high,  and  is  in  common  fur  all  the  tubes.  Its  entire  front  is  occupied 
by  a  hinged  door,  for  sweeping  the  tubes. 

The  chimney  rises  vertically  from  the  center  of  the  top  of  the  uptake.  It  is  26  inches 
in  inner  diameter,  and  27  feet  in  height  above  the  level  of  the  grates. 

Above  the  top  of  the  shell  and  surrounding  the  chimney  is  a  cylindrical  steam-super- 
heater, 3  feet  in  outside  heigh|  and  3  feet  9  inches  in  outside  diameter.  The  distance 
from  the  ti»p  of  the  shell  to  the  bottom  of  the  superheater  is  1  foot. 

Upon  the  top  of  the  shell  and  at  the  center  of  its  length  is  a  cylindrical  steam-drum 
of  4  feet  outside  diameter  and  4  feet  height  above  the  top  of  the  shell. 

The  following  are  the  principal  dimmisions  and  proportions  of  the  boiler  : 

Extreme  length  of  the  boiler 14  feet  10    inches. 

Extreme  breadth  6f  the  boiler 7  feet    3|  inches. 

Extreme  height  of  the  boiler,  exclusive  of  steam-drum  and  ash- 
pan 8  feet    3    inches. 

Extreme  height  of  the  boiler,  inclusive  of  steam-drum  and  ash- 
pan  13  feet. 

Number  of  furnaces 2 

Width  of  furnace 3  feet. 

Length  of  grate-surface 5  feet    9    inches. 

Aggregate  area  of  grate-surface 34. 5  square  feet. 

Number  of  lower  flues 6 

Length  of  lower  flues w 5  feet    2    inches. 

Number  of  tubes 37 

Length  of  tubes 10  feet. 

Outside  diameter  of  tubes 4  and  4f  inches. 

Diameter  of  chimney 2  feet    2    inches. 

Height  of  chimney  above  level  of  grates 27  feet. 

Stoam-room  in  boiler-shell 85.  5  cubic  feet. 
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Steam-room  in  siiperheator 19. 0  cubic  feet. 

Steam-room  in  steam-drum 50.5  cubic  feet 

Total  Hteam-room 155.0  cubic  feet 

Cross-area  of  the  lower  flues 7.701  square  feet 

Cross-area  of  the  tubes 2.333  square  feet. 

Cross-area  of  the  chimney 4.700  square  feet 

Heating-surface  iu  the  furnaces 164. 000  square  feet 

Heating-surface  iu  the  lower  flues 119.000  square  feet 

Heating-surface  iu  the  back  smoke-connection 63.000  square  feet 

Heating-surface  in  the  tubes 280.772  square  feet. 

Heating-surface  in  the  uptake 46. 228  square  feet 

Aggregate  water-heating  surface 673. 000  square  feet 

Steam-superheating  surface  in  the  boiler-shell  and  iu  the  super- 
heater      28.000  square  feet 

Ratio  of  the  water-heating  to  the  grate  surface 19.507  to  1.000. 

Ratio  of  the  steam-superheating  to  the  grate  surface 0.811  to  1.000. 

Ratio  of  the  grate-surface  to  the  cross-area  of  the  flaes 4.  480  to  1. 000. 

Ratio  of  the  grate-surface  to  tbe  cross-area  of  the  tubes 14.788  to  l.OWl 

Ratio  of  the  grate-surface  to  the  cross-area  of  the  chimney 7. 340  to  1. 000. 

KEGUI.AK   SCREW. 

The  regular  screw  is  of  cast  iron,  and  has  a  uniform  pitch.  The  edges  of  its  blades, 
when  viewed  in  projection  on  a  plane  parallel  with  the  axis,  are  parallel  to  each  otber, 
and  are  at  right  angles  to  the  axis.  The  thickness  of  the  blade  just  above  the  fillet 
joining  it  to  the  hub  is  4  inches. 

Diameter  of  the  screw 7      feet  3  inches. 

Diameter  of  the  hub 1      foot  3  inchek 

Number  of  blades 4. 

Pitch  of  the  screw 14      feet*. 

Length  of  the  screw  in  the  direction  of  the  axis 2      feet. 

Fraction  used  of  the  pitch ^ 

Helicoidal  area  of  the  screw 32.  332  square  feel 

Projected  area  of  the  screw  on  a  plane  at  right  angles  to  the  axis.. .  22.  890  square  feet 

• 

PATTEKfiON  SCREW. 

The  screw,  which  for  distinction  will  be  designated  the  Patterson  screw,  is  of  cast  iroa, 
and  has  the  same  diameter,  and  the  same  diameter  of  hub,  as  the  competitive  regular 
screw  above  described  ;  but  its  generatrix,  instead  of  being  a  straight  line,  as  in  the  ease 
of  that  screw,  is  straight  for  only  2|  feet  of  its  total  length  of  3f  feet,  (the  radius  of  t^ 
screw,)  the  remaining  length  of  H  foot,  or  31  per  centum,  having  so  rapid  a  curvaluR 
that  the  outer  end  of  the  generatrix,  that  is,  the  end  at  the  periphery  of  the  screw,  rises 
7  inches  above  the  straight  part,  which  gives  a  concave  surfihce  to  the  outer  l\  foot 
measured  radially,  of  the  propelling  surmce  of  the  blade.    The  forward  edge  of  the 
bla<le  is  perpendicular  to  the  axis,  and  the  propelling-surface  of  tbe  blade  for  a  lenf^ 
of  24  inches,  measured  in  the  direction  of  the  axis,  has  a  uniform   pitch  of  14  feH- 
From  this  point  the  pitch  expands  gradually,  but  very  rapidly,  to  the  after  eidged 
the  blade,  a  distance  of  8  inches,  measured  in  the  direction  of  the  axis  ;  tbe  mean  pitck 
of  this  8-inches-long  part  being  24  feet,  makes  the  mean  pitch   of  tbe  entire  screvii 
function  of  surface  16|  feet.    The  propelling-surface  at  the  after  outer  angle  of  tbf 
blade  being  formed  by  the  mitering  of  the  curved  part  of  the  generatrix  and  the  cnrr«i 
part  of  the  directrix,  has  a  dishing  or  spoon  form.    The  after  edge  of  the  blade  forlj 
foot  from  the  periphery  of  the  screw  is  parallel  with  the  forward  edge,  and  is  pejpes 
dicular  to  the  axis ;  from  this  point  it  tapers  forward  and  joins  the  hub  at  the  sas^ 
point  as  the  regular  screw. 

From  this  description  it  will  be  seen  that  the  Patterson  screw  is  exactly  the  strnt 
as  the  regular  competitive  screw  for  two-thirds  of  its  length,  with  31  per  ceutum  of  it> 
generatrix  from  the  outer  extremity  curved  up  7  inches,  and  having  the  remainiugoo^- 
third  of  its  length  made  with  a  rapidly-increasing  pitch,  the  rait-ering  of  tbe  rri> 
curves  at  the  outer  after  angle  of  the  blade  giving  the  propellinpf-surface  th«** 
spoon-like  concave  form. 

The  thickness  of  the  bla<le  just  above  the  fillet  joining  it  to  the  hub  is  4  ioebfs. 
The  weight  of  the  screw  is  3,3138  pounds. 

The  following  are  the  principal .uimensions  : 

Diameter  of  the  screw 7  feet  3  incl«* 

Diameter  of  the  hub 1  foot  3  incl«» 

Number  of  blades 4. 

Mean  pitch  of  the  screw 16  feet6iiiel» 

Length  of  tbe  screw  'u\  l\v^  ^uetViow  ol  \iXi^  «ii\^  w\.  VV^a  hub 2  feet. 
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Leogth  of  the  screw  in  the  direction  of  the  axis  at  the  radias  of  2*2| 

inches 2  feet  8  inches. 

Length  of  the  screw  in  the  direction  of  the  axis  at  the  periphery....  3  feet  8  inches . 

Fraction  nsed  of  the  mean  pitch  in  function  of  surface fths. 

Helicoidal  area  of  the  screw 39.654  sq.  feet. 

Projected  area  of  the  screw  on  a  plane  at  right  angles  to  the  axis 26.931  sq.  feet. 

MANNER  OF  MAKING  THE  COMPETITIVE  TRIALS. 

During  the  competitive  trials  made  with  the  two  screws  abore  describe*!,  the  vessel 
was  kept  at  the  same  draught  of  water,  was  run  over  the  same  bases  the  same  num- 
ber of  times,  and  the  same  method  of  observation  was  employed. 

Two  bases  were  used,  one  on  the  right  and  the  other  on  the  left  bank  of  the  Hudson 
River,  both  being  perfectly  straight  and  a  few  miles  above  New  York  City.  The 
first  had  its  lower  extremity  at  Pleasant  Valley  Dock,  about  half  a  mile  below  Fort 
Lee,  and  its  upper  extremity  at  Englewood  Dock ;  its  length,  carefully  measured  on 
the  large  Coast-Survey  chart,  is  17,914  feet.  The  last  had  its  lower  extremity  at  the 
dock  on  the  northern  bank  of  the  Spuyten  Duyvil  Creek,  and  its  upper  extremity  at 
the  large  dock  of  the  southern  suburb  of  the  city  of  Yonkers ;  its  length,  carefully 
measured  on  the  large  Coast-Survey  chart,  is  18,850  feet.  Six  runs  were  made  over 
each  base,  three  in  one  direction  and  three  in  the  other,  making  in  the  aggregate 
twelve  runs,  six  in  each  direction. 

During  these  runs  the  steam-pressure  in  the  boiler  and  the  position  of  the  throttle- 
Talve  were  kept^  uniform,  and  the  vessel's  course  a  straight  line.  The  indicator-dia- 
grams were  taken  as  rapidly  as  possible  by  an  expert  as-sistant,  so  as  to  make  them 
nearly  continuous,  and  they  averaged  one  per  minute.  The  gross  effective  indicated 
pressure  given  in  the  following  table,  containing  the  results  of  the  competitive  trials, 
is  the  mean  of  all  the  diagrams  taken  in  the  respective  cases.  The  time  was  accu- 
rately noted  by  two  observers  when  the  vessel  passed  the  ranging-marks  at  each  end  of 
the  base,  while  a  third  observer  took  the  number  on  the  counter.  After  passing  the 
ranges  the  vessel  was  kept  under  the  same  conditions  during  her  turnings,  and  suffi- 
cient space  was  taken  to  bring  her  up  to  the  first  marks  at  her  regular  speed.  The 
trials  at  the  first  base  were  made  in  August,  1874,  and  at  the  last  base  in  the  November 
following. 

At  the  first  base  there  was  first  made  the  trial  of  the  regular  screw,  that  being  already 
attached  to  the  vessel.  The  bottom  of  the  latter  was  somewhat  foul,  as  she  had  not  been 
docked  for  some  time,  and  this  operated,  in  the  comparison,  against  the  regular  screw, 
as  when  the  vessel  was  docked  to  put  on  the  Patterson  screw  the  bottom  was  cleaned. 
But  at  the  last  base  there  was  first  made  the  trial  of  the  Patterson  screw,  the  bottom 
of  the  vessel  being  somewhat  foul  by  the  intervening  three  months'  exposure.  After 
that  trial  the  vessel  was  docked  to  put  on  the  regular  screw,  and  the  bottom  was 
cleaned  at  the  same  time.  By  taking  the  mean,  therefore,  of  the  trials  at  both  bases, 
the  effect  of  the  fouling  of  the  vessers  bottom  is  equalized  for  both  screws. 

The  vessel's  speed,  uninfluenced  by  wind  or  current,  was  obtaified  as  follows :  The 
speed  in  geographical  miles  of  6,086  feet  per  hour  was  calculated  by  the  time  and  dis- 
tance for  each  single  run  without  regard  to  the  tide;  then  the  mean  of  the  means  of 
every  consecutive  two  runs  was  accepted  for  the  true  speed  during  the  trial  in  water 
stilland  smooth.  In  the  comparison  of  the  economic  results  from  the  two  screws  the 
cube  of  this  speed  is  taken  as  the  measure  of  the  effect  produced  by  the  net  power  de- 
veloped by  the  engine  in  the  respective  cases. 

The  net  power  is  taken  as  the  measure  of  the  cost  of  the  effect  produced,  and  not 
the  gross  effective  power;  the  net  power  being  the  remainder  of  the  gross efi'ective 
indicated  power  after  deduction  of  the  power  required  to  work  the  engine,  per  «c,  and 
the  propriety  of  employing  it  for  the  purpose  of  the  comparison  becomes  evident  when 
the  fact  is  considered  that  the  friction  or  resistance  to  motion  of  the  engine,  per  ««, 
must  be  overcome  before  any  power  can  be  applied  to  the  screw.  The  net  power  is 
identical  witli  the  dynamometrical  power,  and  was  calculated  for  each  run,  the  moan 
being  taken  for  the  true  net  horses-power  developed  by  the  engine  when  the  vessel  was 
propelled  at  the  speed  as  above  determined. 

The  force  and  direction  of  the  wind  and  the  state  of  the  water  was  the  same  in  both 
competitive  trials,  and  their  results  may  be  briefly  summarized  by  stating  that  the 
regular  screw  had  a  slip  of  16.64  per  centum  and  an  economic  propelling  efliciency  rep- 

(8.8404^       \ 
P  4^692'^  j4. 472743,  while  the  Patterson  screw  had  a  slip  of  24.69  per 

and,  as  the  numbers  4.472743  and  4.032736  compare  as  1.0000  to  0.9017,  the  Patterson 
screw  was  lOJ  per  centum  less  efficient  than  the  regular  screw. 

18  N 
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Table  containing  the  results  of  the  competitive  trials  in  the  Hudson  Biter  of  the  UniieiSltin 
tug-boat  Rocket  with  the  regular  screto-propeller  and  vnth  the  propeller  fumUked  by  Mr.  S. 
A.  Patterson, 


(forward 

VeiMeri  draught  of  water,  In  feet  and  inchea,  <  mean 

(aft 

Kind  of  breeze 

JMrection  of  breeze 

State  of  the  water 

Mean  gross  effective  prearare  on  piston,  in  pounds  per  square  Inch 

Mean  net  pressure  on  the  piston,  in  pounds  per  square  inch 

Mean  number  of  double  strokes  of  piston  mad'^  per  minute 

Oross  effective  horses-power  developed  by  the  engine 

Net  horses-power  developed  by  the  engine 

Speed  of  the  vessel  per  hour  in  geographical  miles  of  6,066  feet  ... 

Slip  of  the  screw  in  per  centum  of  its  speed 

Belatlve  economic  efficiency  of  the  screws 
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DISTRIBUTION  OF  THE  POWER. 

The  distribation  of  the  power  with  the  two  screws  duriDg  the  precediog  competi- 
tive trials  has  been  calculated  by  allowing,  first,  for  the  pressure  required  to  worktk 
engine,  per  «e,  2  pounds  per  eqaare  inch  of  piston,  and  dedaoting  the  horses-powa^ 
to  this  pressure  from  the  gross  effective  indicated  horsse-power  developed  by  tbeeogiH- 
the  remainder  is  the  net  horses-power  applied  to  the  screw -shaft.  Then,  from  this  1k- 
ter  power  is  deducted  the  horses-power  absorbed  by  the  friction  of  the  load,  calcolit<( 
from  Morin's  co-efficient  of  7^  per  centum ;  and  also  the  horsee-power  expended  in  cnf 
coming  the  cohesive  resistance  of  the  water  by  the  screw-blades,  calculated  for  t^ 
value  of  0.45  pound  per  square  foot  of  helicoidal  surface  moving  in  its  helical  jua 
with  the  velocity  of  10  feet  per  second.  The  remainder  is  the  horses-power  expew 
in  the  slip  of  the  screw  and  in  the  propulsion  of  the  hull,  and  is  divided  between  t^ 
in  the  proportion  of  the  slip  to  unity  minus  the  slip. 


Regular  screw. 

Patterson  «e» 

Qroes  eflfectivr  horse8*power  developed  by  the  engine 

RontS'powtr 
163.9545 
9.4853 

PereenL 

H&net-portr  fr* 
168.  Al^  

Power  reauired to  work  the  engine  per  S0.. 

H- oUMc    -...•*•"• 

Net  DOwer  apnlied  to  the  8crew*sbaft. ................ 

154.  4692 

100.00 

160  1009      K£' 

Power  absorbed  bv  the  frlctinn  of  the  load  .................. 

11.5853 

11.4000 

21.8789 

109.6051 

7.50 

7.38 
14.16 
7a  96 

19  0076        ** 

Power  expended  in  overcoming  the  resistance  of  the  water 
bv  the  screw-blades  ...  ..............a.................. 

liflTFJ        *'^ 

Power  expended  in  the  slip  of  the  screw 

33^5827       *' 

Power  exoended  in  the  propulsion  of  the  vessel ............. 

102. 4347       C» 

Totals....  i..r  IX .rx»r--T.-x-,......,..  ...... 

154.4692 

loaoo 

IfiQ.  1QQ9      ^' 

THRUST  OF  THE  SCREWS. 

The  thrust  of  the  two  screws  during  the  competitive  trials  can  be  easily  cakaK** 
from  the  above  "distribution  of  the  power"  in  the  following  manner,  namelj: ^ 
horses-power  expended  in  the  propulsion  of  the  vessel,  being  converted  into  foot-p«^ 
by  its  multiplication  by  33,000,  and  then  divided  by  the  speed  of  the  vessel  infe^P^ 
minute,  gives  th^  thrust  of  the  screw  in  pounds. 

These  calculations  having  been  made,  show  the  thrust  of  the  regular  screirtobs^ 
been  4,033.59  pounds,  and  that  of  the  Patterson  screw  3,855.81  pounds. 

Comparative  resistances  of  the  regular  screw  and  of  the  Patterson  screic  when  g»fi^ 

and  when  backing,  tvith  the  vessel  stationary  at  the  wharf. 

Experiments  on  the  resistances  of  the  screws  when  going  ahead  and  wbeD  b^^ 
were  made  wUb  Wvft  \e«8ftl  secured  to  the  navy-yard  wharf,  the  influence  of  ^"^ 
being  inappreciaVAe. 
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The  engioe  was  first  operated  ahead  nntil  in  nniform  action,  when  twenty  indicator 
diagrams  were  takeh  as  rapidly  as  possible,  the  naraber  of  revolutions  made  by  the 
screw  daring  the  time  of  taking  the  diagrams  being  ascertained  from  the  counter. 
The  engine  was  then  reversed  and  the  same  process  repeated.    About  sixteen  minutes 
were  occupied  in  each  case,  and  the  results  were  as  follows : 

FOR  THK  REGULAR  SCREW. 

In  going  ahead  with  the  regular  screw,  56.4375  revolutions  were  made  per  minute, 
with  a  gross  effective  indicated  pressure  of  43.57  pounds  per  square  inch  of  piston,  or 
a  net  pressure  of  41.57  pounds  ;  and  in  backing  61.0625  revolutions  were  made,  with  a 
gross  effective  indicated  pressure  of  44.54  pounds  per  square  inch  of  piston,  or  a  net 
pressure  of  42.54  pounds.  As  the  revolutions  of  the  screw  are  as  the  square  roots  of 
the  net  pressures  on  the  piston,  if  this  pressure  in  going  ahead  had  been  the  same  as 
in  backing,  the  revolutions  in  going  ahead  would' have  been  57.0922  per  minute. 
Consequently,  with  equal  net  pressures  upon  the  piston,  the  regular  screw  made 

V  c:7  ru>2*J  ^  /  ^'^^  ^^^  ccntum  more  revolutions  when  backing  than  when  going  ahead. 

FOR  THE  PATTERSON   SCREW. 

In  going  ahead,  with  the  Patterson  screw,  61.7000  revolutions  were  made  per  min- 
ute, with  a  gross  effective  indicated  pressure  of  44.29  pounds  per  square  inch  of  piston, 
or  a  net  pressure  of  42.29  pounds;  and  in  backing  67.6160  revolutions  were  made,  with 
a  gross  effective  indicated  pressure  of  44.38  pouuds  per  square  inch  of  piston,  or  a  net 
pressure  of  42.38  pouuds.    The  net  pressures  in  these  cases  being  almost  exactly  the 

same,  the  Patterson  screw  made!  -7-^ — ,  =  I  9.59  per  centum  more  revolutions  when 

backing  than  when  going  ahead  with  equal  net  pressures. 

The  regular  screw  was,  therefore,  much  more  efficient  in  backing  than  the  Patterson 
screw. 

Belation  between  the  net  pressures  on  the  piston  required  to  give  the  screto  the  same  number  of 
revolutions  per  minute  when  the  vessel  is  held  stationary  to  the  wharf  and  tchen  it  is  freely 
utider  way. 

The  preceding  data  enable  a  determination  to  be  made,  for  each  screw,  of  the  relation 
between  the  net  pressures  on  the  piston  required  to  give  the  screw  the  same  number 
of  revolutions  per  minute  when  the  vessel  is  held  stationary  to  the  wharf  and  when 
fi-eely  noder  way.    And,  first, 

FOR  THE  REGULAR  SCREW. 

When  the  vessel  was  stationary  at  the  wharf,  the  regular  screw  made  in  going  ahead 
56.4375  revolutions  pi&r  minute  with  a  net  pressure  on  the  piston  of  41.57  pouuds  per 
square  inch,  and  when  steaming  freely,  haviug  the  same  immersion,  it  made  76.8350 
revolutions  per  minute,  with  the  net  pressure  of  32.57  pounds  per  square  inch  of  piston. 
Now,  as  the  net  pressures  are,  ceteris  paribtts,  as  the  squares  of  the  number  of  revolu- 
tions made  in  a  given  time  by  the  screw,  this  pressure  for  56.4375  revolutions  per  min- 
nte  would  be  (76.83.W:  32.57 ::  56.4375*^:)  17.57  pouuds  per  square  inch  of  piston. 
Hence  it  appears  that,  revolution  for  revolution,  tliere  were  required  when  the  vessel 

was  stationary  at  the  wharf  [  yrE^=  )  136.60  per  centum  more  pressure  to  turn  the 

regular  screw  than  when  the  vessel  was  freely  under  way. 

Again,  as  the  number  of  revolutions  made  by  the  screw  per  minute  is,  ceteris  paribus, 
as  the  square  roots  of  the  net  pressures  on  the  piston,  the  76.8350  revolutions  made 
with  tlie  net  pressure  of  32.57  pounds  per  square  inch  when  the  vessel  was  freely 
under  way,  would  become,  with  the  net  pressure  of  41.57  pouuds  per  square  inch 
{\/  32.57  :*76.8350  : :  \/  41.57  :)  86.8041  revolutions  per  minute ;  and,  as  this  net  pressure 
of  41.57  pounds  gave  the  screw  56.4375  revolutions  per  minute  when  the  vessel  was  sta- 
tionary at  the  wuarf,  it  follows  that  with  equal  net  pressures  on  the  piston  the  regular 

screw  will  make  (  ;: — : — -=)  53.81  per  centum  more  revolutions  in  the  same  time 

\ob.4.JVi>    / 

when  the  vessel  is  steaming  freely  than  when  it  is  held  stationary  at  the  wharf. 

FOR  THE  PATTERSON  SCREW. 

Wheij  the  vessel  was  stationary  at  the  wharf  the  Patterson  screw  made,  in  going 
ahead,  61.7000  revolutions  per  minute  with  a  net  pressure  on  the  piston  of  42.29  pounds 
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per  sqnare  inch,  and  when  steamiDg  freely,  having  the  same  immersion,  it  isade 
71.3550  revolutions  per  minnte  with  the  net  pressure  of  36.35  pounds  per  sqnare  ioditf 
piston.  Now,  as  the  net  pressures  are,  ceteris  parihuSf  as  the  squares  of  the  nnmberof 
revolutions  made  in  a  given  time  by  the  screw,  this  pressure  for  61.7000  reToIotiflM 
per  minute  would  be  (71.3550^ :  36.35  : :  61.7000-^ :)  27.1H  pounds  per  sqnare  inchofps- 
ton.    Hence  it  appears  that,  revolution  for  revolution,  there  were  required  wbeo  \k 

(36  35     \ 
^;^^=  J  .33.74  per  centum  more  pressnre  to  im 

the  Patterson  screw  than  when  the  vessel  was  freely  under  way. 

Again,  as  the  number  of  revolutions  made  by  the  screw  per  minnte  is,  oetetit ptriki, 
as  tne  square  roots  of  the  net  pressures  on  the  piston,  the  71.3550  revolotioos  made 
with  the  net  pressure  of  36.35  x>ounds  per  square  inch  when  the  vessel  was  fredr 
under  way,  would  become  with  the  net  pressure  of  4*2.29  pounds  per  sqnare  iwi 
(\/36.35  :  71.3550  ::\/  42.29  :)  76.9646  revolutions  per  minute:  and,  as  thisnetpiw- 
ure  of  42.29  pounds  gave  the  screw  61.7000  revolutions  when  the  vessel  was  statioMrj 
at  the  wharf,  it  follows  that*  with  equal  net  pressures  on  the  piston,  the  Pattaoo 

screw  will  make  [  ^-W^>,=  124.74  per  centum  more  revolutions  in  the  sametiBe 

\d1.<UU0     y 

when  the  vessel  is  steaming  freely  than  when  it  is  held  stationary  at  the  whart 

f 

Performance  of  the  machinery  of  the  United  States  tug-hoat  Socket,  in  smooth  vaier,riti 

the  regular  screw. 

Advantage  was  taken  of  the  opportuni|^y  afforded  by  the  preceding  experimeDtet^ 
ascertain  the  performance  of  the  machinery  of  the  Rocket  with  the  regular  screw, >&1 
burning  anthracite  in  the  furnaces. 

For  this  purpose  the  vessel  was  run  during  seven  consecntive  hours  with  u 
unchanged  throttle- valve  and  uniform  steam-pressure  in  the  boiler ;  the  aothnatt 
consumed  and  the  refuse  from  it  being  carefully  weighed.  Indicator-diagraiusT^R 
taken  at  intervals  of  about  two  minutes,  and  from  the  average  of  all  of  them  the  cjlis- 
der-pressnres  are  ascertained.  The  speed  of  the  vessel  is  computed  from  tbeDamlKrc^ 
revolutions  made  by  the  screw  per  minute,  its  pitch  of  14  feet,  and  its  slip  of  16.64 f<? 
centum,  as  determined  by  its  trials  over  the  measured  base. 

The  throttle- valve  was  kept  considerably  closed,  so  as  to  preclude  any  poesibiliij^ 
foaming  or  priming  in  the  boiler.  The  anthracite  was  of  average  quality,  aodiiitb 
condition  it  was  delivered  by  the  contractor.  The  blast  in  the  chimney  was  consUniiy 
used,  and  regulated  from  time  to  time  so  as  to  maintain  the  steam-pressure  withtii<^ 
perfect  uniformity.  There  was  no  heating  of  journals  or  any  other  derangemeDt  aftk 
machinery.  -p^ 

The  revolutions  made  by  the  screw  were  registered  by  a  counter.    The  feed-w^  J-^ 
was  fresh  and  carried  in  a  tank,  whence  it  passed  to  a  heater  where  its  tempenua 
was  raised  to  130  degrees  Fahrenheit  by  the  exhaust  steam  before  it  was  pnmpedisB 
the  boiler. 


i 
It: 


VESSEL. 

Sforwwd . 
mean . . . 
aft , 

Area  of  the  ve8K«»r«  greatest  immersed  trana verse  ■ection,  in  sqnare  feet i  l'*| 

Displacement  of  the  veeiiiel,  in  tons l^^ 

ENGINE.  I 

Nnmber  of  double  Btrnkes  of  engine's  piston  made  per  minute >.  'i 

Steam- pressure  iu  boiler,  in  poundM  per  square  inch,  above  the  atmosphere ,  ''^■ 

Throttle- valve ,  .Matb  (S* 

Fraction  of  the  stroke  of  the  piston  completed  when  the  steam  was  cnt  off ^j 

Height  of  the  barometer,  iu  inches  of  mercury .,  3,' 

TEMPERATURE. 

Temperature,  in  degrees  Fnhreuheit,  of  the  atmosphere sf- 

Temperature,  in  degrees  Fahrenheit,  of  the  river-water ^ 

Temperature,  in  degrees  Fahrenheit,  of  the  feed- water j         *3^ 

I 
COMBUSTIBLE.  I 


t-i 


4 


4, 


Pounds  of  anthracite  consumed  per  hour i  M      |^^ 

Pounds  of  refuse  per  hour  from  the  anthracite -^       jj. 

Pounds  of  combuhtible  consumed  per  hour K5i 

Per  centum  of  the  anthracite  in  refu^^e f-^, 

Pounds  of  anthracite  consumed  per  hour  per  square  foot  of  grate-surface |  *::  l^ljji 

Pounds  of  anthracite  consumed  per  hour  per  square  foot  of  heating-surface ,  :| 

Pounds  of  combu8\\b\e  cow^umvA  v^^  ^^"^r  V*^*"  square  foot  of  grate-surface |  *| 

Pounds  of  combuftUb\o  cout^muviA  v^*t  \xovxt  v«v  *^v\\i«fe  VvisiV  o^  \\vt«.ilug-surface ' 


ie* 


k 


\ 
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srCRD. 

Speed  of  the  vessel  per  hoar  in  geographical  miles  of  6,086  feet 

Slip  of  the  screw 'in  per  centum  of  its  speed 

STEAM-PRESSURES  IN  CYUNDER,  PER  INDICATOR. 

In  ponnds  per  square  inch  above  zero  at  commencement  of  stroke  of  piston 

In  pounds  per  square  inch  above  zero  at  point  of  cutting  off  the  steam 

In  ponnds  per  square  inch  above  zero  at  end  of  stroke  of  piston 

In  pounds  per  square  inch  above  zero  against  the  piston  daring  its  stroke 

Mean  groxs  effective  prerwure  on  pit«ton.  in  pounds,  per  square  inch 

Mean  total  pressure  on  piston,  in  pounds,  per  square  iiich 

Mean  net  pressure  on  piston,  in  pounds,  per  square  inch 

POWER, 
Absolute  : 

Qross  effective  horses-povrer  developed  by  the  engine 

Total  horses-power  developed  by  the  engine 

Net  homes-power  developed  byUie  engine 

Economic : 

Ponndf  of  anthracite  consumed  per  hour  per  gross  effective  horse-power 

Pounds  of  anthracite  consumed  per  hour  per  total  horse-power 

Founds  of  anthracite  consumed  per  hour  per  net  horse-power 

Pounds  of  combustible  consumed  per  hour  per  gross  effective  horse-power 

Pounds  of  combustible  consumed  per  hour  per  total  horse-power 

Pounds  of  combustible  consumed  per  hour  per  net  horse-power 

CONDENSATION. 

Ponnds  of  st^am  discharged  per  hour  from  the  cylinder  into  the  atmosphere,  calculated  from 
the  pressure  of  the  steam  at  the  end  of  the  stroke  of  the  piston 

Pounds  of  steam  condensed  per  hour  in  boiler  and  cylinder  to  famish  the  heat  transmuted 
into  the  total  power  developed  by  the  engine 

Sum  of  the  above  two  quantities 


8.514 
16.64 


64.82 
51.00 
42.00 
21.75 
32.25 
54.00 
30.25 


147.308 
246.655 
138.173 

8.621 
5.149 
9.191 
7.  LW 
4.273 
7.623 


6838.856 
704.673 


7543.530 


CONCLUSIONS. 

As  the  foregoing  experiments  were  made  for  the  purpose  of  ascertaining  whether  a 
certain  propeller,  supposed  to  he  the  suhject  of  a  valid  patent,  had  sufficient  sape- 
riority  over  the  regular  screw  in  use  in  the  Navy  to  warrant  its  adoption  in  place  of 
the  latter,  the  necessity  arises  to  investigate  the  nature  of  the  alleged  patent,  and  to 
determine  whether  it  was  valid,  and  if  so,  whether  it  was  or  was  not  embodied  in  the 
propeller  furnished  by  the  patentee  and  experimented  with.  For,  if  the  patent  be  not 
valid,  (and  the  mere  granting  of  it  by  the  Patent-Office  is  no  proof  of  validity,)  or  if 
it  be  not  embodied  in  the  propeller  actually  experimented  with,  then,  whatever  merit 
the  latter  may  possess,  its  use  is  free  to  all,  and  the  Navy  Department  may  employ  it 
at  discretion,  without  payment  of  royalty  or  fee. 

Two  patents  have  been  issued  to  Mr.  N.  A.  Patterson,  of  Tennessee,  for  improve- 
ments in  screw-propellers.  The  first,  numbered  135,149,  and  dated  January  21,  1873, 
is  for  a  conoidal  blade  with  a  circular  periphery  and  a  small,  pointed  teat-like  exten- 
sion, the  blade  being  placed  at  an  angle  with  the  shaft  to  which  it  is  connected  by  a 
radial  arm.  It  is  simply  a  dish  or  saucer,  with  a  small  piece  of  the  rim  broken  out, 
placed  at  an  angle  with  the  shaft  and  attached  radially  to  the  same  by  an  arm.  As 
the  propeller  furnished  by  the  patentee  and  applied  to  the  Rocket  had  not  a  single 
feature  in  common  with  this,  any  further  consideration  of  the  first  patent  is  unneces- 
sary. 

The  second  patent,  which  is  numbered  142,269,  and  dated  August  26,  1873,  is,  as  de- 
scribed therein,  for  a  '^  helicoid^l  propeller-blade  having  a  concave  face  with  a  curva- 
ture of  equal  or  nearly  equal  radius  in  each  direction  from  a  point  at  or  near  the  for- 
ward or  cutting  edge.''  And  again,  for  "  a  concasro-convex  propeller-blade,  a  portion 
of  whose  concave  surface  has  a  curvature  of  equal  or  nearly  equal  radius  in  an  inward, 
outward,  and  rearward  direction  from  a  point  at  or  near  the  forward  or  cutting  edge.'' 
These  two  citations  are  the  claims  allowed  by  the  Patent-Office,  and  constitute  the  en- 
tire patent.  A  propelling  surface  constructed  in  accordance  with  them  would  not  be 
helicoidal,  as  stated  in  the  patent,  but  conoidal,  the  apex  of  the  conoid  being  the 
"point  at  or  near  the  forward  or  cutting  edge"  of  the  blade.  It  would  form  a  pro- 
peller whose  pitch  would  be  different  at  every  point  of  the  blade,  both  radially  and 
m  the  direction  of  the  axis,  and  whose  generatrix  wonld  be  curved  with  a  different 
curvature  at  every  point  of  the  blade.  This  is  the  sole  novel  feature  of  Mr.  Patterson's 
propeller,  and  the  only  one  patented  by  him,  namely,  that  the  surface  of  the  blade  is 
a  segment  of  a  conoid  whose  apex  is  at  or  near  the  forward  edge  of  the  blade,  making, 


278       REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

in  fact,  each  blade  half  a  conoid.  The  only  di£ferenoe  from  his  previons  patenti  it  io 
the  location  of  the  apex  of  the  conoid  at  the  forward  edge  of  the  blade  instend  of  at 
its  center,  and  in  the  outline  given  to  the  blade,  which  is  not  restricted  to  a  circk  la 
before. 

Now,  the  screw  famished  by  Mr.  Patterson  and  applied  to  the  Rocket  was  not 
made  in  accordance  with  either  of  his  patents.  On  the  contrary,  he  has  no  patent  &r 
it,  or  for  any  part  of  it ;  nor  does  it  contain  a  single  featnre  not  previously  well  knovn 
and  largely  employed.  It  is  simply  a  helicoid,  the  outer  31  per  centum  of  the  length 
of  whose  generatrix  is  curved,  the  remaining  69  per  centum  being  straight ;  and  the 
after  25  per  centum  of  the  length  of  whose  directrix  is  curved,  the  remaining  75  per 
centum  being  straight.  These  features  of  a  generatrix  and  a  directrix  carved,  in  wbok 
or  in  part,  date  from  the  earliest  adaptations  of  the  helicoid  as  a  submerged,  propeller; 
and  they  have  neither  superiority  nor  inferiority  over  the  straight  generatrix  and  di- 
rectrix of  the  regular  screw — that  is  to  say,  provided  the  diameter,  number  of  blades, 
length,  and  mean  pitch  of  helicoids  be  the  same,  they  will  give  identical  propelling r^ 
suits,  whether  their  generatrices  and  directrices  be  straight  or  curved.  This  is  a  r- 
sult  which,  though  of  abundant  experimental  demonstration,  might  have  been  eaaly 
inferred  wnen  it  is  understood  that  water  is  displaced  vertically  by  the  screw,  andooc 
horizontally,  a  misconception  of  which  fact  has  been  the  fruitful  parent  of  manj  de- 
vices for  remedying  a  purely  imaginary  defect  by  the  application  of  a  physical  property 
of  water  having  no  existence  in  nature. 

Under  the  actual  conditions  of  the  experiments,  and  with  the  proportions  pofisesKd 
by  the  two  competitive  screws,  the  so-called  Patterson  screw  gave,  as  has  been  shown, 
an  economic  propelling  efficiency  10^  per  centum  less  than  that  of  the  regular  satw. 
This  inferiority  is  due  solely  to  its  greater  slip,  and  its  greater  slip  is  due  solely  toiti 
greater  mean  pitch.  Had  the  mean  pitch  and  the  length  of  the  Patterson  screw  bea 
the  same  as  that  of  its  competing  regular  screw,  the  economic  propelling  effects  would 
have  been  the  same.  Even  the  regular  screw  might  have  had  its  eoonomio  propelliof 
efficiency  Increased  considerably  by  lessening  both  it^  pitch  and  its  length  ;  the  diao- 
eter  being  limited  by  the  dimensions  of  the  vessel,  and,  therefore,  not  admitting  fi 
increase.  The  backing  efficiency  of  the  Patterson  screw,  relatively  to  its  propelliof 
efficiency,  is  much  less  than  the  backing  efficiency  of  the  regular  screw,  relatively  t* 
its  propelling  efficiency. 

In  conclusion,  we  reply  categorically  to  the  questions  of  your  ordcu:  of  the  4th  ultiinii^ 
as  follows,  namely  : 

1st.  The  economy  of  Mr.  Patterson's  propeller,  relatively  to  that  of  the  reguljr 
screw,  is  10^  per  centum  less,  the  economic  efficiency  of  the  regular  screw  being  taka 
for  unity.  In  backing,  the  efficiency  of  Mr.  Patterson's  screw  is  greatly  less  than  tiui 
of  the  regular  screw. 

2d.  The  slip  of  the  regular  screw  is  16.64  per  centum ;  that  of  Mr.  Patterson's  sen^ 
is  24.69  per  centum. 

3d.  We  are  of  opinion  that  Mr.  Patterson's  propeller  should  not  be  adopted  for  serev 
propulsion  in  preference  to  the  screws  heretofore  used, 

4th.  The  reasons  for  the  above  opinions,  experimental  and  inferential,  are  contaifi«^ 
in  the  data  of  the  competitive  trials  and  in  the  calculated  results  therefrom,  gire&  ia 
extenso  in  the  body  of  this  report. 

All  of  which  is  respectfully  submitted  by,  sir,  your  obedient  servants, 

B.  F.  ISHERWOOD, 
GEO.  SEWELL. 
ROBERT  DANBY, 
Chief  Engineers,  United  States  Sari. 

Vice- Admiral  S.  C.  Rowan,  U.  S.  N., 

Cammandipg  Xeio  York  Xavy-Tard  and  Station, 


No.  10.— BUREAU  OF  CONSTRUCTION  AND  REPAIR. 

Navy  Department, 
Bureau  of  Construction  and  Repair, 

November  15, 1876. 

Sir:  In  coinpliauce  with  your  iustructions,  I  have  the  honor  to  fiJ 
ward  herewith  a  report  of  the  transactions  coming  under  the  cognizanff 
of  the  Bureau  of  Construction  and  Repair  during  the  past  year,t^ 
gether  with  the  estimates  for  appropriations  required  for  the  fiscal  jeir 
ending  the  30th  day  ot  Sxsiw^A'^'^'^- 
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Estimate  A  is  for  the  pay  of  employes  attached  to  this  bureau,  as 
authorized  by  acts  of  Congress. 

Estimate  B  is  for  the  necessary  preservation  of  vessels  on  the  stocks 
and  inordinary;  purchase  of  materials  and  stores  of  all  kinds;  labor 
in  navy-yards  and  on  foreign  stations ;  preservation  of  materials ;  pur- 
chase and  repair  of  tools ;  wear^  tear,  and  repair  of  vessels  afloat,  and 
general  maintenance  of  the  Navy ;  incidental  expenses,  advertising,  and 
foreign  postages ;  and  for  completing  and  making  entirely  ready  for  sea 
the  five  (5)  double-turreted  ironclads,  already  in  hand,  and  in  process  of 
complete  repair. 

The  appropriation  for  the  protection  of  live-oak  timber,  asked  for  in 
the  estimates  for  the  fiscal  year  ending  the  30th  day  of  June,  1877,  was 
not  made  by  Congress,  consequently  the  timber-agents  were  discharged 
when  the  appropriation  made  for  that  purpose  was  exhausted.  Under 
the  impression  that  Congress  does  not  deem  it  necessaryto  employ  agents 
to  look  after  and  take  care  of  the  live-oak  timber  belonging  to  the 
Government,  no  estimate  has  been  made  for  that  purpose. 

Repairs  have  been  made  upon  the  following  vessels  during  the  past 


Hartford, 

Huron, 

JuDiata, 

Lehigb, 

Marion, 

Tnscarora, 

Tennessee, 

Mouocacy, 

Ashnelot, 

Saco, 

Omaha, 

Sea  Weed, 

Ajax, 

Fortune, 

Mabopac, 

Manhattan, 

Ossipee, 

Rose, 

Saugns, 

Swatara, 

Independence, 

Lackawanna, 

Peusacola, 

Portsmouth, 

Benicia, 

Saco, 

Kearsarge, 

Yantic, 

Palos, 

Michigan, 

Richmond, 

Franklin. 


Vessels  whose  names  appear  more  than  once  have  been  repaired  at 
different  navy-yards. 

In  submitting  the  estimates  for  appropriations,  I  beg  leave  to  say  that 
they  do  not  cover  the  cost  of  thoroughly  repairing  all  of  the  vessels 
which  have  been  surveyed  and  found  necessary  to  repair,  but  those  only 
whose  services  ai;p  absolutely  wanted  for  cruising  purposes  in  time  of 
peace,  and  for  the  completion  of  repairs  to  the  double-turreted  ironclads. 

The  reports  made  by  the  proper  officers  after  a  thorough  and  careful 
survey  upon  vessels  requiring  repairs  show  more  conclusively  than  any 


year,  viz: 

» 

Enterprise, 

Hartford, 

Ranger, 

Intrepid, 

Adams, 

Mayflower, 

Camauche, 

Minnesota, 

Wabash, 

Phlox, 

Wachusett, 

Powhatan, 

Alert, 

Plymouth, 

Colorado, 

Shawmut, 

Amphitrite, 

Supply, 

Miantonomoh, 

Swatara, 

Terror,' 

Trenton, 

Puritan, 

Vandalia, 

Essex, 

Antietani, 

Monadnock, 

Burlington, 

Qninnebang, 

Constitution, 

Constitution, 

Monongahela, 

Huron, 

Montauk, 

Cohasset, 

Nantucket, 

Ley den, 

New  Hampshire, 

Ohio, 

Passaic, 

Ossipee, 

Pinta, 

Plymouth, 

Powhatan, 

Swatara, 

Jean  Sands, 

Vandalia, 

Despatch, 

Glance, 

Supply, 

•  Mayflower, 

Tallapoosa, 

Quinnebaug, 

Wyoming, 

Ranger, 

Adams, 

Sea  Weed, 

Alliance, 

8t.  Louis, 

Brooklyn, 

Alarm, 

Canaudaigna, 

Alert, 

Catskill, 

Constellation, 

Gettysburg, 
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reports  heretofore  made  the  great  cost  and  loss  to  the  Government  aris- 
ing from  the  use  of  unseasoned  materials  in  the  building  and  repair  of 
vessels  of  war;  e.  g,^  the  Yantic,  repaired  in  1870,  and  completed  in  1872, 
was  made  equally  good  as  a  new  vessel  in  every  respect.     The  materiaU 
used  in  the  repairs  were  only  partially  seasoned,  and  after  three  years 
and  six  months'  service  she  was  reported  so  rotten  that,  if  brought  to  the 
United  States  at  all,  a  favorable  season  must  be  chosen,  or  she  would  not 
be  able,  through  weakness,  to  safely  make  the  voyage.  The  Yantic  is  only 
one  of  a  large  number  of  vessels  which  show  the  same  result,  and  when 
compared  with  the  durability  of  the  Franklin  and  other  vessels  built  of 
well-seasoned  materials,  the  loss  to  the  Government  is  surprisingly  great 
It  is  a  source  of  gratification  to  know,  in  view  of  the  above  facts,  that 
there  is  now  on  hand  a  large  supply  of  good  materials,  which,  iu  a  short 
time,  will  be  in  condition  to  be  used  in  the  building  or  repairing  of  ves- 
sels, and  which  will  warrant  their  durability  and  long  usefulness. 

Of  the  eight  vessels  authorized  by  act  of  Congress  to  be  built,  four 
have  been  put  in  commission  and  are  at  sea,  and  the  remainder  will  be 
ready  as  soon  as  other  vessels  requiring  repairs  are  put  out  of  commia- 
sion,  from  which  crews  may  be  obtained.  These  vessels,  which  were 
built  by  designs  from  this  bureau,  upon  conditions  decided  upon  by  the 
chiefs  of  the  respective  bureaus,  and  with  your  approval,  have,  after  a 
thorough  trial  at  sea,  given  entire  satisfaction,  and  have  exhibited  all  of 
the  good  qualities  expected  of  them.  The  Trenton,  one  of  the  vessds 
authorized  to  be  built,  will  soon  go  into  commission,  and  no  doubt  wiO 
meet  the  wants  of  the  Navy  for  vessels  of  her  class.  This  vessel  was  de- 
signed for  a  new  type  of  war- vessels  which  were  required  for  flag-ships. 
The  points  desired  were  good  speed,  increased  fighting-power,  handi- 
Hess,  and  steady  platform.  The  engines,  designed  by  the  Bureau  of 
Steam-Engineering,  have  been  tested,  and  show  the  power  and  compact- 
ness contemplated  and  desired  in  carrying  out  the  above  object.  Ves- 
sels of  this  type  will  be  superior  in  speed,  in  handiness,  in  fighting-power, 
and  can  be  kept  in  commission  at  much  less  expense  than  vessels  of  the 
Franklin  class.  Taking  in  view  the  great  advantage  to  the  Governmeot 
in  ha\ing  such  vessels  in  service,  I  respectfully  recommend  the  con- 
struction of  five  (5)  more  of  the  Trenton  class. 

Since  my  last  report,  the  Marion  and  Yandalia,  of  the  Swatara  class, 
which  were  remodeled  by  designs  from  this  bureau,  with  engines  de- 
signed by  the  Bureau  of  Steam-Eugineering,  have  been  put  into  com- 
mission, and  have  made  a  passage  to  Europe.  The  reports  of  the  per- 
formances of  these  vessels  are  very  strong  in  praise  of  their  superior 
qualities,  and  of  being  of  the  proper  class  for  cruising-ships.  More  of 
the  same  class  will  be  much  needed  ere  they  can  be  built,  and  I  ear- 
nestly recommend  that  an  appropriation  be  made  for  commencing  tk 
construction  of  five  (6)  vessels  of  that  class. 

The  ironclad  vessels,  of  which  fourteen  (14)  have  been  thoroughly  re 
paired  and  so  changed  that,  from  being  incapable  of  going  or  keepiof 
to  sea  during  rough  weather,  and  of  very  imperfect  and  nnreliable  ar- 
rangements for  fighting  purposes,  have  been  made  perfectly  sea-wortbj, 
and  of  good  facilities  for  working  the  turrets  and  guns,  and  have  been 
furnished  with  all  modern  improvements. 

The  four  double  turreted  ironclads  are  under  repairs,  and  the  im- 
provements made  have  changed  their  wooden  into  double  bottoms  and 
iron  hulls ;  increased  their  armor  plating  from  five  (5)  fnches  laminated 
iron  to  seven  (7)  inches  of  solid  plate,  and  thereby  their  shotresistaDoete 
more  than  100  per  cent.  \  their  free-board  and  capacity  for  carrying 
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and  stores  by  a  large  percentage,  and  their  steam-power  sufficient  to 
give  them  a  speed  of  ten  (10)  knots. 

The  repairs  npon  the  iron-clad  Puritan  are  well  advanced ;  the  im- 
provements made  are  a  change  in  the  form  of  the  hull,  by  which  her  ca- 
pacity has  been  increased  sufficient  to  lessen  her  draught  of  water  about 
five  (5)  feet,  and  allow  an  increase  of  steam-power  to  produce  a  speed  of 
twelve  knots ;  an  increase  of  thickness  of  armor  from  seven  (7)  inches  of 
laminated  to  twelve  (12)  inches  of  solid-plate  iron  ;  and  increase  of  free 
board  sufficient  to  work  her  guns  in  any  kind  of  weather,  and  the  at- 
tachments of  a  steam-steering  and  capstan-apparatus.  She  is  provided 
with  two  turrets  instead  of  one,  with  four  (4)  41-ton  rifled,  instead  of  two 
(2)  15-inch  smooth-bore,  guns  of  25  tons.  These  improvements  to  the  iron- 
clad vessels  of  the  Navy,  made  by  your  directions,  give  the  Govern- 
ment an  iron-clad  fleet  of  tenfold  more  power  than  it  ever  had  before, 
and  one  vessel,  at  least,  in  many  respects  superior  to  the  well-known 
English  iron-clad  Devastation.  These  vessels,  when  completely  repaired, 
will  be  quite  sufficient  to  meet  all  of  the  wants  of  the  Government  for 
an  iron-clad  fleet,  especially  as  the  time  is  fast  approaching  when  such 
vessels  for  war  purposes  will  be  superseded  by  other  more  powerful  in- 
struments of  warfare.  The  above  five  iron-clads,  composing  the  heavy 
armor-plated  vessels  of  the  Navy,  would  be  the  first  wanted  in  any  naval 
warfare,  and  are  indispensable  for  the  protection  of  our  large  cities. 
Had  the  estimated  amount  called  for  in  the  last  report  been  appropri- 
ated, the«e  vessels  would  have  been  completed  and  made  ready  for  sea 
b3'^  another  fall.  The  importance  of  having  them  in  readiness  for  serv- 
ice, and  especially  in  the  present  aspect  of  foreign  affairs,  must  be  ad- 
mitted by  every  intelligent  person  at  all  familiar  with  the  subject,  and 
for  that  purpose  I  earnestly  and  respectfully  recommend  that  the  sum 
of  one  million  five  hundred  and  fifty  thousand  dollars  ($1,550,000)  of 
the  amount  estimated  for  be  appropriated  and  made  available  for  im- 
mediate use  in  preparing  these  Ave  (5)  ironclads  for  service. 

[  beg  leave  herewith  to  inclose  a  statement  showing  the  condition  of 
all  the  vessels  in  the  Navy  on  the  1st  of  January,  1869,  with  the  par- 
ticular duties  performed  by  each  since  that  time. 

I  am,  very  respectfully,  your  obedient  servant, 

I.  HANSCOM, 
Chief  of  Bureau. 

Uon.  George  M.  Eobeson, 

Secretary  of  the  Navy. 


282 


REPORT  OP  THE  SECEfiTARY  OP  THE  NAVY. 


EsHmaiea  of  apprapriaUona  required  for  the  service  of  the  fisoal  year  ending  June  30, 1878, 

^2^  the  Bureau  of  Construction  ana  Bepair, 


Detailed  objects  of  expenditure,  and  explanations. 


A.— SALARIKS. . 

Chief  clerk,  per  act  of  Angoat  15, 1876,  (Stat  atL.,  p.  161) 

Dranghtaman,  per  act  of  Aagnst  15,  1876,  (Stat.  atL.,  p.  161) 

One  clerk  of  claM  four,  per  act  of  Aug:ait  15,  1876,  (Stat,  at  L.,  p.  161) 

One  elerk  of  class  three,  per  act  nf  August  15,  1876,  (Stat,  at  L.,  p.  161) 

One  elerk  of  class  two,  per  act  of  Angnst  15, 1876,  (Stat,  at  L.,  p.  161) 

One  messenger,  per  act  of  Augnst  15,  1876,  (Stat.  atL.,  p.  161) 

One  laborer,  per  act  of  Angnst  15,  1876,  (Stat.  atL.,  p.  161) 

One  clerk  of  class  three*  (submitted) 

One  clerk  of  class  two,  (submitted) 

CONTINOENT. 

Stationery  and  miseellaneoui  items,  (appropriated) 

B.— CONSTRUCTION  AND  REPAIR  OP  TESSELS. 

Presenratlon  of  vessels  on  the  stocks  and  in  ordinanr :  purchase  of  materials  and 
stores  of  all  kinds ;  labor  In  navy^yards  and  on  foreign  stations ;  preservation 
of  material;  purchase  and  repair  of  tools;  wear,  tear,  and  repair  of  vessels 
afloat,  and  general  maintenance  of  the  Navy ;  inddental  expenses,  advertising, 
and  foreign  postages;  and  for  completing  and  making  entirely  ready  for  sea  the 
Ave  double-turreted  iron-clads  already  in  hand  and  in  process  of  complete  re> 
pair,  (appropriated) > 
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$1,800 
1,800 
1,800 
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iJJTo.  11.— MARINE  CORPS. 

No.  97.]  United  States  Marine  Corps, 

Commandant's  Office, 
Washington,  D.  C,  October  25, 1876. 

Sir  :  I  respectfully  forward  to  the  Department,  in  duplicate,  my  an- 
nual report  on  the  condition  of  the  Marine  Corps. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  ZBILIN, 
Brigadier- Oeneral  and  Commandant 
Hon.  Geo.  M.  Robeson, 

Secretary  of  the  Navy^  Washington,  D.  C. 


Headquarters  Marine  Corps, 
Washington,  X>.  C,  October  25, 1876. 

Sir  :  In  submitting  the  required  annual  report  of  the  condition  of  the 
Marine  Corps,  I  have  the  honor  to  state  that  at  the  present  time  there 
are  1,871  enlisted  men  in  service,  of  which  number  989  are  on  board 
vessels  in  commission  and  882  at  the  several  shore-stations. 

As  there  have  been  fewer  vessels  in  commission  than  usual  since  July 
last,  the  strength  of  the  corps  has  been  permitted  to  fall  below  its  legal 
complement:  but,  as  recruits  are  offering  very  freely,  it  could  in  afef 
days  be  ffllea  up  to  its  proper  standard,  should  necessity  require  it.  The 
duties  of  that  portion  of  the  corps  stationed  at  the  several  navy.yard« 
being  confined  excVuaWAy  \Ai  ^waxdm^ the  public  propei?ty, leaveslittle 
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to  report  but  the  fact  that  these  duties  have  been  so  performed  as  to 
receive  the  approbation  of  the  commandants  of  the  respective  stations^ 
and  that  at  the  usual  inspections  the  troops  themselves  were  found  in 
excellent  condition,  leaving  nothing  to  be  desired  in  their  equipment,, 
drill,  or  discipline.  Within  the  present  year  the  detachment  of  marines 
on  duty  at  the  navy-yard  at  Pensacola  was  withdrawn  by  order  of 
the  Department,  in  consequence  of  the  continued  unhealthfulness  of  that 
station,  and  the  men  incorporated  with  the  command  at  Norfolk,  Ya., 
where  they  were  most  needed  &t  the  time.  Upon  the  sale  of  the  navy- 
yard  at  Philadelphia,  the  marines  stationed  at  the  barracks  there  were 
removed  to  League  [Island,  and  quartered  on  board  the  ship  St.  Louis. 
This  vessel  was  in  commission  at  the  time,  under  the  command  of  a 
commander  of  the  Navy,  and  the  placing  of  this  force  of  marines  under 
his  command,  it  was  considered,  would  be  but  for  a  short  period.  Yet 
this  arrangement  still  continues.  It  is,  I  believe,  the  first  time  in  the 
history  of  our  Navy  that  a  body  of  marines  intended  exclusively  for 
guard-duty  on  shore  at  a  navy-yard  was  ever  placed  under  the  immedi- 
ate command  of  a  Navy  officer,  and  I  allude  to  the  subject  again  with 
the  hope  that  the  Department  may  soon  be  enabled  to  designate  some 
old  vessel  where  this  detachment  can  be  placed  under  the  control  of  it» 
own  officers,  under  the  regulations  of  the  Navy  providing  for  the  gov- 
ernment of  marines  at  the  several  navy -yards. 

As  1  have  but  a  few  days  longer  to  remain  in  active  service  at  the 
head  of  the  corps,  it  may  seem  out  of  place  for  me  to  make  any  official 
recommendation  as  to  its  future  government  or  welfare,  yet  as  it  i» 
thought  probable  that  some  measure  will  be  brought  to  the  attention  of 
Congress, at  its  coming  session,  with  a  view  to  a  reorganization  of  the 
corps,  I  will  be  pardoned  perhaps  for  desiring  to  place  on  record  my 
firm  conviction,  resulting  from  forty-five  years  of  active  service,  that 
the  present  organization  of  the  Marine  Corps  is  the  best  that  can  be 
devised,  and  that  it  has  hitherto  fully  met  the  requirements  of  the 
naval  service  and  the  country. 

The  testimony  given  by  all  the  Navy  officers  summoned  before  the 
Naval  Committee  in  relation  to  the  Marine  Corps  was  to  the  effect  that 
it  was  a  useful  branch  of  the  naval  service,  and  could  not  be  dispensed 
with ;  but  some  of  these  officers,  of  high  rank  and  eminent  service, 
were  of  opinion  that  its  present  organization  should  be  changed;  that 
its  staff  corps  should  be  abolished,  and  indeed  that  the  corps  be  entirely 
officered  by  Navy  officers,  and  its  services  confined  exclusively  to  naval 
operations.  Against  these  latter  views  I  would  record  my  earnest 
dissent. 

The  Marine  Corps,  as  established  by  the  act  of  July  11, 1798,  was  ex- 
pressly declared  to  be  '*  in  addition  to  the  present  military  establish- 
ment;" and  section  12  of  that  act  provides  ^'  that  it  shall  at  any  time 
be  liable  to  do  duty  in  the  forts  and  garrisons  of  the  United  States  on 
the  sea-coast,  or  any  other  duty  on  shore,  as  the  President  at  his  discre- 
tion shall  direct"  The  organization  then  given  has  existed  ever  since; 
and  in  every  war  that  has  occurred  within  this  long  period  the  services 
of  the  Marine  Corps  have  been  required  on  land  with  the  Army,  as  well 
as  on  board  ship,  and  in  naval  enterprises. 

The  Marine  Corps  of  the  United  States  was  organized  after  that  of 
the  royal  marines  of  Great  Britain — a  corps  for  over  two  hundred  years 
eminently  distinguished  for  its  service  on  land  under  command  of  its 
own  officers  as  well  as  for  its  legitimate  duty  with  the  navy.  The  proud 
motto  of  this  royal  corps,  "  Per  mae,  per  terram,''  so  well  known  all 
over  the  world,  was  authorized  by  the  Navy  Department  to  be  placed 
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OB  the  flag  of  the  United  States  Marine  Corps  in  English  words,  ^^  By 
sea  and  laud,"  in  commemoration  of  oar  service  with  the  Army  in  the 
field  daring  the  war  with  Mexico.  The  land  service  of  oar  corps  forms 
a  bright  page  in  its  history,  and  it  cannot  be  that  the  country  desires, 
by  a  change  of  its  organization,  to  lessen  its  asefulness  and  destroy  its 
-esprit  de  corps  by  confining  its  services  hereafter  to  parely  naval  opera- 
tions. 

My  object  in  referring  to  this  matter  is  with  the  hope  that  the  Depart- 
ment may  coincide  with  me  in  the  views  taken,  and  shoald  the  sabject 
be  thoaght  worthy  of  consideration,  to  recommend  to  Congress  that  the 
present  organization  of  the  corps  be  retained. 

I  am,  very  respectfully,  yoar  obedient  servant, 

J.  ZEILIN, 
Brigadier- Oeneral  and  Commandant 
Hon.  Geo.  M.  Eobeson, 

Secretary  of  the  Navy. 


Headquarters  Marine  Corps, 

Washingtofiy  D.  C,  Avgust  14,  1876. 

Sir:  I  respectfally  forward  to  the  Department,  in  daplicate,  "esti- 
fnates  of  appropriations  for  the  qaartermaster's  department,  United 
States  Marine  Corps,"  for  the  fiscal  year  ending  Jane  30,  1878. 

1  also  inclose  a  letter  from  the  qaartermaster  in  relation  to  the  esti- 
mates. 

I  have  the  honor  to  be,  very  respectfallv,  yoar  obedient  servant, 

J.  ZEILIN, 
Brigadier  Oeneral  and  Commandant 
Hon.  Geo.  M.  Robeson, 

Secretary  of  the  Navy^  Washington,  D.  C. 


Headquarters  Marine  Corps, 

Quartermaster's  Office, 
Washington,  D.  C,  August  12, 1876. 

Sir  :  1  have  the  honor  to  sabmit  herewith  estimates  of  appropria- 
tions reqaired  for  the  service  of  the  fiscal  year  ending  June  30, 1878,  by 
the  qaartermaster's  department,  Marine  Corps. 

These  estimates  vary  from  those  sabmitted  for  fiscal  year  ending 
Jane  30, 1877,  as  follows : 

Provisions,  decreased $15,545.35 

Clothing,  decreased 8,722.00 

Fuel,  decreased 1,391.00 

Military  stores,  decreased 1,000.00 

Repair  of  barracks,  decreased 5,000.00 

Forage,  decreased 1,000.00 

Contingencies,  decreased 5,000.00 

The  aggregate  amoant  of  these  estimates  is  $37,658.35  less  than  that 
asked  in  estimates  of  previoas  year. 

I  am,  very  respectfally,  yoar  obedient  servant, 

W.  B.  SLACK, 
Quartermaster  Marine  Corps. 
Brig.  Gen.  J.  Zeilin, 

jCommandaut  Marine  Coyi&%,  • 

Headquarter*,  ^o&KlnQlon^'D.  Ci. 
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Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 1878, 
by  the  quartermasters  department  of  the  United  States  Marine  Corps, 


Detailed  objects  of  expenditare,  and  explanations. 


PROVISIONS. 


1 ,300  non-commiftRioned  ofBcen,  mniicianci,  privateH,  and  washerwomen,  365  days, 
one  ration  per  day,  438,U00  rations,  at  22  cents  per  day,  is 


CLOTHING. 

2,000  non-commissioned  officers,  musicians,  and  privates,  at  $38.04  per  annnm,  (ac- 

taal  cost  per  contracts  1875-76,)  is  $76,080 ;  and  400  overcoats,  at  $10.37  each, 

$4,148,  is 


FUEL. 

4,194  cords  of  wood,  as  follows :  one  brigadier-seneral,  one  colonel,  two  lientenant- 
eolonels,  fonr  majors,  tbree  staff-mi^ors,  twelve  captains,  two  staff -captains,  fif- 
teen first  lieutenants,  fifteen  second  lieutenants,  twelve  hundred  non-commissioned 
officers,  musicians,  privates,  and  washerwomen,  six  hospitals,  one  armory,  five 
mess-rooms  for  officers,  sixteen  offices  for  commandant  and  staff  and  command- 
ing officers  of  posts,  nine  rooms  for  officers  of  the  day,  nine  guard-rooms  at  bar- 
racks and  navy-yards,  three  stofes  for  clothing  and  other  supplies.  One-fourth 
additional  on  2,400  cord*,  quantity  supposed  to  be  required  in  latitude  north  36 
degrees  from  October  1  to  April* ^  6U0  cords,  amounting  in  all  to  4,194  cords, 
which,  at  $6.50  per  cord,  is 


MILTTART  STORES. 


Pay  of  mechanics,  repair  of  arms,  purchase  of  accoutermento,  ordnance  Ktores, 
Bags,  drums,  fifes,  and  other  instruments  for  bands 


^  a  o 

art       tf 
©•CJ3-C 

«s  i:  e  c 

O  ec  "O  OB 


$96,360  00 


TRANSPORTATION  AND  RECRUITINO. 

Transportation  of  troops  and  expenses  of  recruiting 

REPAIR  OP  BARRACKS. 

Portsmouth,  N.  H.,  Boston,  Mass.,  Brooklyn,  N.  Y.,  Annapolis,  Md.,  headquarters 
Washington,  D.  C.  navy-yard,  Washington,  D.  C.,  Gosport,  Va.,  Mare  Island, 
CaL,  and  for  rent  of  offices  where  there  are  no  public  buildings 

HIRE  OF  QUARTERS. 

Hire  of  quarters  for  officers  where  there  are  no  public  buildings 

FORAGE. 

Forage  for  public  hordes  and  the  authorized  number  of  officers'  horses 

CONTINGENCIES. 

For  freight,  ferriage,  toll,  cartage,  per  diem  for  constant  labor,  funeral  expenses 
of  marines,  stationery,  telegraphing,  apprehension  of  de«erteni,  &,c.,  oil,  gng, 
candles,  repair  of  gas  and  water  fixtures,  water-rent,  barrack-furniture,  f\im!tnre 
for  Government  houKesand  offices,  packing-boxes,  bed-sacks,  wrapping-paper, 
oil-cloth,  craoh,  rope,  twine,  carpenters'  tools,  tools  for  police  purposes,  purchase 
of  fire-extinguishers,  purchase  and  repair  of  hose,  repain^to  public  carry -all,  pur- 
chase and  repair  of  humess,  purchase  and  repair  of  hand-cart«  and  wheelbar- 
rows, purchase  and  repair  of  cooking  jstoves.  ranges,  Ac,  stoves  where  there 
are  no  grates,  gravel,  &c.,  for  parade  grounds,  repair  of  pumps,  and  for  other 
purposes 

PRISTISO. 

For  printing  and  binding,  to  be  executed  under  the  direction  of  the  Governmenl 
Pilnttr 


80.148  00 


27,261  00 


9,000  00 


8,000  00 


15,000  00 


16. 000  CO 


5,000  00 


25,  000  00 


5,000  00 


SLS  *>^ 

S  c0  E  »p-» 

< 


$90,000  OD 


80,000  00 


25,000  00 

5,000  00 
5,000  00 


5.000  00 


16, 000  GO 


5,000  00 


20, 000  00 
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JS9Hmate8  of  appropriations  required  for  the  service  of  ike  fiscal  year  ending  June  30, 1878 

by  the  paymanter  of  the  United  States  Marine  Corps. 


Detailed  objects  of  expenditure,  and  explanations. 


FAT  OF   OFFICERS,  NON-COMMISSIONED    OFFICERS,   MUSICIANS,    PRIVATES,  AND 
OTHERS  OF  THE  UNITED  STATES  MARINE  CORPS. 

1  brigadier-general,  commandant 

I  colonel 

S  lieatenant-colonelif 

1  lieatenant-colonel,  retired,  (Rev.  Stat. ,  p.  271 ,  gee  1596) 

1  adjutant  and  inopector,  1  quartermaster,  and  1  paymaster,  (sec  1623) 

4miOoi^  per  act  of  June  30,  1834,  (4  Stat,  at  L.,  p.  713,  sees.  4,  5) 

3  majors,  retired,  per  act  of  March  2,  1847,  (9  Stat  at  L.,  p.  155,  sec.  3) 

It  assistant  quartermasters,  per  act  of  August  5,  1854,  (10  Stat  at  L.,  p.  586,  sec.  1) 
1  assistant  quartermaster,  retired,  per  act  of  February  2,  1857,  (11  Stat,  at  L.,  p. 

163,  seel) : 

20  captains,  per  act  of  July  17,  1862.  (12  Stat,  at  L.,  p.  594.  sec.  2) 

3  captains,  retired,  per  act  of  June  30,  1864.  (13  Stnt.  at  L.,  p.  144,  sec.  1) 

30  first  lieutenants,  per  act  of  March  3,  1865.  (13  Stat,  at  L.,  p.  487,  aec  1) 

1  first  lieutenant,  retired,  per  act  of  July  28,  1866.  (14  Stat,  at  L..  p.  334,  sec  13). . 
30  second  lieutenants,  per  act  of  July  28,  1866,  (14  Stat  at  L.,  p.  337,  sec  37) 

2  second  lieutenants,  retired,  per  act  of  March  2.  1867,  (14  Stat  at  L..  p.  422,  sec.  1*) 

I  leader  of  the  band,  per  act  of  July  15, 1870,  (14  Stat  at  L..p.  157.  sec  7) 

1  sergeant-major,  1  quartermaster-sergeant, and  1  drum-major,  per  act  of  January 

18,  1875.  (18  Stat  at  L.,  p.  301,  sec  1) 

50  flmt  sergeants.  Navy  Regulations 

140  sergeants,  per  act  of  July  18.  1876 

180  corporals 

30  musicians  of  the  band 

96  drummers  and  flfers  .A 

1.500  privates 

10  clerks  and  2  messengers 

Payments  to  discharged  soldiers  for  clothing  undrawn 

Transportation  of  officers  traveling  without  troops 


«t,    7    »« 


a 


=  >  O  »  H 


$5,500 
4,500 
6.000 
3,000 
10,500 
13,750 
7.500 
5,400 

2.10O 
46,800 

4,455 
53,250 

1,125 
38.  lOT) 

2,100 
946 

i.oeo 

16,200 
31,560 
35,400 

9,996 

17,736 

270,  OlJO 

10,000 

20,0(10 

5,000 


IMsf 


8 


_    «*» 

"■ »« • 

=  _I       0   . 
5  d  b  B-4 

< 


$624,000 


$89ft,W 


Respectfully  submitted. 


HEADQUARTERS  MARINE  CORPS, 

Fayma»ter'$  Offi.ce^  September  9, 1876. 


J.  C.  CASH, 
Payma$Ur  United  Statet  Mmrine  Corfi. 


Headquarters  Marine  Corps, 

Wa^hingtony  B.  C,  October  20,  1876. 

Sir:  I  respectfully  inclose berewith  letter  of  Maj. William  B.  Slacks 
qnartermaster  United  States  Marine  Corps,  with  scbedule  in  daplicate 
of  proposals  received  by  the  quartermaster's  department  for  the  sup- 
ply of  rations,  fuel,  clothing,  &c.,  to  the  Marine  Corps  during  fiscal 
year  ending  June  30,  1877. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  ZBILIN, 
Brigadier- General  and  Commandant 
Hon.  Geo.  M.  Robeson, 

Secretary  of  the  Navy,  Washington^  D.  C, 


Headquarters  Marine  Corps, 

Quartermaster's  Office, 

Washington,  D.  C,  October  19, 1876. 

Sir:  I  have  the  honor  to  submit  berewith ^ to  be  forwarded  totb* 
honorable  Secretaiy  oi  lli^  ^a-vy^  schedules  m  duplicate  of  proposals 
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received  by  the  quartermaster's  department  for  the  sapply  of  rations, 
fael,  clothing,  &c.,  to  the  Marine  Corps  daring  the  fiscal  year  ending 
June  30, 1877. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  B.  SLACK, 
Q'iiartermaster  Marine  Corps. 
Brig.  Gen.  J.  Zeilin, 

Commandant  Marine  CorpSj  Headquarters, 


^Itatract  oj  offttra  received  for  furnishing  fuel^  rationSf  and  supplies  to  the  United  States 
Marine  Corps  under  the  cognizance  of  the  Quartermaster' ^  Department, 

[Offers  for  ftiel  under  advertigement  May  24,  1876.] 


Stationg. 


Fortsmonth,  N.  H 


Charlestown,  Maw. 


Brooklyn,  N.  Y 


Philadelphia,  Pa .«. 


Washington,  D.  C 


Gocport,  Va... 
Annapolis,  Md. 

Penaacola,  Fla 


Mare  Island,  Gal. 


Bidders. 


Hill  dc  Stiver 

James  McCndden.. 

Peters  Bros 

Russell  &,  Odion . . . 

W.ILSiiie 

H.  A.  Mathes 

C.  E.  Walker  &  Co. 
Samuel  G.  French. 

N.F.  Mathes 

Peters  Bros 

Samuel  Knight . . . . 
Samuel  G.  French. 

Peters  Bros 

Albert  F.  Nathen  .. 
Samuel  G.  French . 

Peters  Bros 

James  J.  Conrerj.. 
Samuel  G.  French. 

Peters  Bros 

Samuel  G.  French. 

N.  L.  Fowler 

John  McElroy 

Johnson  Bros 

John  Miller 

Robert  J.  Neely  . . . 

Peters  Bros 

do 

N.L.  Fowler 

John  Miller 

J.O'Neil 

M.  G.  Yniestra 

H.  McHatton 

WUliam  Walker... 

A.  Powell 

Arthur  M.  Ebbetts. 
Samuel  G.  French. 
N.  F.  Mathes 


u 


u 


1§ 


$8  25 

11  00 

13  50 

7  25 


7  50 

8  50 
13  00 
*7  00 
13  50 
*8  00 
13  00 
12  50 


*7  19 
12  50 
♦7  45 


9  90 


5 
5 

*4 
5 
4 

♦4 


43 
58 
90 
17 
85 
47 


13  50 

6  90 

♦6  00 


4 

4 
♦4 

11 
11 


75 
50 
50 
35 

87 


♦10  90 


.a 
o 


$7  25 

22  00 

8  97 

7  35 

7  25 


*7  00 
8  90 


8  70 
♦6  89 

8  90 

7  87 
♦5  90 

6  23 


*7  50 
7  50 
7  87 
7  90 
6  35 
6  15 

*6  00 
6  15 
6  95 

*6  19 


24  25 
24  00 
*18  90 
24  20 
32  75 


Accepted. 
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[Offen  for  rations  under  advertisement  May  5i4, 1676.] 


Stations. 


Portamonth,  N.  H 


Charlestown,  Mass. 


Brooklyn,  N.  Y. 
Annapolis,  Md. . 


Washington,  D.  C 


Gofport,  Ya 


Pensacola,  Fla. 


Mare  Island,  Cal. 


Bidders. 


Peters  Bros 

H.W.Hall 

N.  F.  Mathes 

John  C.  Gilbert 

Peters  Bros 

H.  W.  HaU 

N.  F.  Mathes 

John  G.  Gilbert... 

Peter  Higglns 

Peters  Bros 

H.  W.  Hall 

John  C.  Gilbert  ... 

Peters  Bros 

H.  W.Hall 

Kimberly  Bros.... 
Ryon  &,  Eamshaw 
John  C.  Gilbert ... 

Peters  Bros 

H.W.Hall 

Ryon  &  EUumshaw 

John  C.  Gilbert 

Peters  Bros 

G.dc  R.  Barrett  ... 

John  O'Neill 

H.W.Hall 

Taylor  ft  Loyall.. 
David  F.  Keeling  . 
Kimberly  Bros.... 
RuMsell&HaU.... 

H.  W.Hall 

M.G.  Yniestra 

Kimberly  Bros.... 

N.F.  Mathes 

HaghMoHatton... 

J.  A.  Mclnnls 

H.W.Hall 

N.F.  Mathes 


Ratknis,  pr 
hnndrBd. 


t!l» 

•18  » 

21  « 

ao% 
aoo 

25  60 
*»47t 

19  79 
*I8  45 

19  0 

£0D 
*I9  25 

94  00 

aooo 

94  90 
19  90 
M6  25 
'  18  40 
16  G 
18  97 
3149 

aooo 

•18  75 

sreo 

24« 

18  >4 
94  S» 
28  S9 
23  SO 
94  90 

•8  99 
30  00 
23  00 
9450 

*9S99 


*  Accepted. 
[Offers  for  anpplies  nnder  advertisement  dated  Aagnst  8,  1876.] 


Classes. 


Clan  No.  1.— Kersey  and  cloth 


Class  No.  2.— Flannels,  Sec. 


Class  No.  3.~Linen8,  Sec. 


Class  No.  4.— Uniform  caps,  &c. 


Class  No.  5. — Military  equipments 


Class  No.  6.— Shoes' 


Class  No.  7.— Cartridge-boxes,  &c 


Class  No.  8. — Making  and  trimming  clothing. 


Bidders. 


Amoas'. 


B.  Y.  Pippey,  agent *$»1.480 

Wilson  6l  Bradbury •19.000 

Peter  Higglns HS® 

B.  Y. Pippey,  agent *9,m 

Wilson  &,  Bradbury *9,990 

Peter  Higglns ^ j     11.3» 

William  Matthews 11,786 

Colladv,  Trent  &,  Co.,  (MOcks) '        1500 

do ;     t«0 

B.  Y.  Pippey.  agent |    *<J.0I5 

WilKon&  Bradbury ♦S.W 

William  Matthews 6.104 

C.  F.  Bush I    *4,3C 

Horstmann  Bros.  &Co *5,0M 

James  G  Davis  6i,  Co 

Walton  Brou 

Horetmann  Bros.  &.Co 

Walton  Bros 

Paul  J.  Field 

O.  L.  Wild  &.  Bro 

Walton  Bros , 

C.  R.  WilliamHon  &  Son 


John  Mundell  Sc  Co 
Honttmann  Bro8.  &  Co 
Jamei)  G.  Davis  &  Co.. 

Walton  Bros 

Jacob  Reed 

Robert  S.  Gould 

S«thC.  Keys 

Abraham  Thorp 


5,«9 

i30 

*i,4n 

12,001) 
Jacob  Reodel  &  Son j     10,XiO 

*i,0K 
14 

\i 

:i2 


so 
« 

00 

(» 
o» 

DO 

1* 

9 

W 

25 

eo 
m 

ie 

Q 


*  Accepted  for  part  of  a  cIuhh. 


t  For  part  of  a  claiw. 


HEADqUARTERS  MXKIN?.  COK?5. 

QuortcmKWteT  •  OJlct,  VVasKinglon,  Otio>)ef  X'i.X^I^. 


t  Accepted  entire  class. 

W.  B.  SLACK. 
Quarttrmaster  Marint  On^ 


k 
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Ko.  12.— REPORT  OP  PROFESSOR  EDWARD   S.  HOLDBN   ON 

ASTRONOxMICAL  INSTRUMENTS. 

United  States  Naval  Observatory, 

Washingtonj  November  9,  1876. 

Sir:  I  have  the  honor  to  transmit  herewith  a  report  on  the  astro- 
nomical instruments  of  the  loan  collection  of  scientific  apparatus  at 
the  South  Kensinpfton  Museum,  London,  and  accompanying  photo- 
graphs,* made  by  Prof.  Edward  S.  Holden,  United  States  Navy,  in  pur- 
suance of  a  special  order  from  the  Department,  dated  June  1, 1876. 
Very  respectfully,  your  obedient  servant, 

C.H.DAVIS, 
Rear- Admiral,  Superintendent. 
Hon.  Geo.  M.  Robeson, 

Secretary  of  the  Navy^  Washitigton. 


Report  upon  the  astronomical  instruments  of  the  Loan  Collection  of  Scien- 
tific Instruments  at  the  South  Kensington  Museum^  1876,  by  Edward  S. 
Holdeny  Professor j  United  States  Navy, 

To  the  honorable  the  Secretary  of  the  Navy,  Navy  Department : 

Sir:  On  the  2d  of  June,  1876, 1  received  the  following  order : 

Navy  Department,  Washington,  June  1, 1876. 

Siu :  Thft  Department  desires  to  have  an  officer  at  the  Sonth  Kensington  Loan  Col- 
lection of  Sciuntific  Instruments  at  Loudon,  to  examine  and  repo^'t  upon  it.  You  are 
hereby  directed  to  proceed  without  delay  to  London  for  this  purpose,  and  on  your 
arrival  yon  will  present  yourself  to  the  presiding  officer  of  the  Loan  Committee  and 
communicate  these  instructions.  On  the  close  of  the  exhibition  yon  will  return  to 
your  present  station. 

I  am,  very  respectfully, 

GEO.  M.  ROBESON, 
Secretary  of  the  Navjf. 
Prof.  Edward  S.  Holdex, 

Unitvd  States  Navy^  Washington,  D.  C. 

On  the  10th  of  June  1  sailed  from  New  York,  arriving  at  Liverpool 
June  19,  where  I  spent  two  days,  visiting  the  observatory  of  Liverpool 
under  the  charge  of  John  Hartnnp,  esq.,  F.  E.  A.  S.,  and  studying  the 
systems  of  distributing  public  time,  and  of  rating  chronometers  with 
respect  to  temperature,  which  are  now  practiced  at  that  observatory. 
On  the  21st  of  June  I  arrived  at  London,  where  I  at  once  reported,  as 
directed  by  my  instructions,  to  the  presiding  officer  of  the  loan  com- 
mittee. The  official  reply  to  the  communication  of  my  orders  is  annexed 
hereto,  marked  "  B.^  [Omitted.]  On  the  6th  of  September  1  Wt  London 
for  Liverpool,  whence  I  sailed  for  New  York  on  the  7th,  arriving  on  the 
19th,  and  on  the  21st  of  September  I  reported  to  the  commanding  officer 
of  the  Naval  Observatory  for  duty. 

During  my  stay  in  London,  I  was  occupied  in  making  a  minute  and 
detailed  study  of  the  astronomical  instruments  of  the  exhibition,  and  iu 
connection  with  this  1  visited  various  observatories  and  workshops, 
where  I  found  special  instruments  which  were  not  represented  in  the 
exhibition,  or  where  I  was  afforded  special  facilities  for  examination  of 
such.  I  visited  the  observatories  of  Greenwich,  Liverpool,  Edinburgh, 
Jind  the  private  observatories  or  laboratories  of  Dr.  William  Huggins,  F. 

*  Plates  1  to  21  are  omitted,  owing  to  cost  and  length  of  time  required  for  their 
preparation. 

19  N 
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R.  S!,  F.  R.  A.  S.,  etc.,  William  Lasaell,  esq.,  F.  E.  8.,  F.  R.  A.  S.,  etc^ 
J.  Maclean,  esq.,  F.  R.  A.  8.,  etc.,  E.  B.  Knobel,  esq.,  F.  R.  A.  S.,  etc.,  R. 
8.  Newall,  esq.,  F.  R.  8.,  F.  R.  A.  8.,  etc.,  J.K  Lockyer,  esq.,  F.  R.  S., 
F.  R.  A.  8.,  etc.,  as  well  as  tbe  workshops  or  places  of  business  of 
Cooke  &  8ons,  Adam  Hilger,  Browning,  and  Trougbton  and  8imms, 
mathematical  and  astronomical  instrument  makers.  I  also  corresponded 
with  Repsold  and  Brother,  Hamburg,  Breithaupt  and  Co.,  Cas8el,aod 
Lingke  and  Co.,  Freiburg,  with  reference  to  their  instruments  in  the  ex- 
hibition, and  received  from  them  photographs  of  their  astronomical 
instruments  and  information  in  regard  to  them. 

I  desire  to  express  officially  my  th^inks  to  these  gentlemen  as  well  as 
to  the  authorities  of  the  loan  collection,  particularly  to  J.  Norman 
Lockyer,  esq.,  and  to  Major  Festing,  R.  E.,  to  the  Astronomer  Royal,  and 
to  E.  Dunkin,  esq.,  F.  R.  8.,  of  the  Greenwich  observatory,  for  many 
courtesies  received  at  their  hands. 

I  understood  it  to  be  the  object  of  my  mission  to  London  to  study  the 
instruments  of  astronomy  exhibited  at  the  loan  collection,  with  par- 
ticular reference  to  new  instruments  and  processes,  and  to  important 
advances  in  the  art  of  astronomical  instrument  making,  for  the  special 
purpose  of  noting:  any  novel  forms  or  any  improvem^nt8  upon  old  forms 
which  might  be  of  use  in  the  United  8tates,  either  to  the  Naval  Obser- 
vatory, in  astronomy,  or  to  the  Hydrographic  Office  and  the  Navy  gen- 
erally, in  geodesy  or  navigation.  As  will  be  seen  in  the  more  special 
account  of  the  exhibition,  the  newer  forms  of  instruments  were  not,  at 
least  in  the  department  of  astronomy,  completely  represent'ed.  This  is 
quite  natural,  as  a  truly  novel  form  of  instrument  is  often,  nearly  always, 
unique,  and  the  oiily  exemplars  are  to  be  found  either  in  the  workshops 
or  in  the  hands  of  private  investigators,  who  can  ill  spare  them  for  public 
exhibition.  The  very  complete  catalogue  of  the  exhibition  published  bj 
direction  of  the  council  of  the  committee  on  education,  supplies  iu  gen- 
eral a  tolerably  full  account  of  each  instrument  exhibited,  and  I  have 
thought  it  proper  to  confine  my  written  report  to  cases  where  additional 
information,  only  to  be  acquired  by  a  personal  inspection  of  the  iostoi- 
ment  iu  question,  was  necessary,  and  to  an  account  of  such  improvements 
as  I  had  the  opportunity  of  seeing,  which  are  not  described  elsewhere. 

The  system  of  distributing  public  time  for  the  use  of  ship-masters  and 
others,  and  the  steps  now  taken  by  various  countries  to  furnish  accnrate 
time  to  navigators,  I  have  described  more  in  detail  on  account  of  tbe 
very  practical  and  valuable  nature  of  the  subject. 

It  must  be  remembered  that  although  every  facility  was  given  me  for 
the  examination  of  the  instruments  in  the  exhibition,  their  true  te^ 
will  always  be  their  actual  performance  in  skilled  hands;  it  was  of 
course  manifestly  impossible  to  use  these  instruments  as  they  would  be 
used  in  th«  field,  and  I  have  therefore  in  some  cases  referred  in  detail 
to  previously  published  accounts  of  their  work. 

I. — SKETCH   OF  THE  FORMATION   OF  THE   COLLECTION. 

The  first  meeting  of  a  committee  of  most  of  the  leading  men  of  scieDW 
iu  England  was  held  early  in  1875,  for  the  purpose  of  expressing  pub- 
licly a  desire  that  a  temporary  loan  collection  of  scientific  instrumeots 
and  appliances  and  of  the  results  of  scientific  research  should  be  exhib- 
ited in  London.  This  exhibition  it  was  intended  should  partake  somf 
what  of  the  nature  of  the  Conservatoire  des  Arts  et  M6tier»  in  Paris,® 
as  to  afibrd  men  of  science  and  those  interested  in  education  an  oppor- 
tunity of  seeing  x^Yiat  \9a&^o\\i^\i^  olh^r  countries  than  their  own  (vA 
also  by  their  ON?n^  \n  l\i^  i^To^\3L^\itfSM  ^i  %.^^^Kt^Xxx&\i^N^  ^^^s?  research  ari 
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for  instroction.  This  coald  not  fail  to  be  of  interest  to  several  classes 
of  persons — to  scientific  men  themselves,  to  teachers  of  science,  and  to 
stadents.  Great  pains  was  taken  to  make  the  arrangement  of  tne  exhi- 
bition topical,  by  subjects,  so  that  iustraments  of  each  class  could  be 
studied  together. 

In  this  waj',  any  one  who  desired  to  study  a  special  class  of  instru- 
ments would  find  them  together,  arranged  in  something  like  the  historic 
order. 

Invitations  were  sent  by  the  authorities  to  the  various  governments 
and  to  public  institutions  and  private  men  of  science.  In  most  cases 
this  invitation  was  cordially  responded  to,  and  in  most  countries  a  sub- 
committee of  its  emiuent  men  was  appointed  to  forward  the  purpose  of 
the  exhibition ;  iu  nearly  every  case  with  the  most  gratifying  results. 
Old  and  rare  apparatus  and  instruments  were  sent  from  their  reposi- 
tories with  cheerfulness,  and  were  exhibited  in  London  along  with  the 
modem  forms  to  which  the  earlier  instruments  have  given  rise,  so  that 
in  some  cases  the  whole  history  of  a  subject,  so  far  as  it  was  to  be 
learned  from  the  instruments  employed,  was  to  be  seen  at  a  glance. 

It  is  not  necessary  to  mention  all  the  striking  appositions  thus  af- 
forded; an  example  of  them  may  be  given  in  the  fine  exhibit  of  Italy, 
where  the  original  telescope  of  Galileo,  with  which  he  discovered  the 
phases  of  Venus,  the  satellites  of  Jupiter,  the  spots  on  the  Sun,  the  con- 
stitution of  the  Milky  Waj',  etc.,  was  shown,  along  with  many  other 
pieces  of  ancient  apparatus,  the  prototypes  upon  which  modern  science 
has  built  its  instruments  of  precision.  The  absence  of  any  exhibit  from 
the  Government  of  the  United  States  was  noticeable,  and  was  to  be  re- 
gretted, particularly  as  the  fine  collection  of  scientific  instruments,  ap- 
paratus, and  the  produr'^ts  of  research  at  the  Government  building  of 
the  International  Exhibition  at  Philadelphia  shows  that  in  many 
branches  we  have  already  attained  an  honorable,  and  in  a  few  a  fore- 
most, position. 

In  order  to  make  the  exhibition  more  fruitful,  the  managers  of  the  loan 
collection  caused  to  be  printed  two  works  of  high  importance.  The  first 
is  a  •'  Handbook  to  the  Special  Loan  Collection  of  Scientific  Instruments," 
.  and  consists  of  general  essays  by  eminent  men  of  science.  The  second  is 
the  extensive  catalogue,  to  which  the  second  section  of  this  report  may 
be  considered  in  part  a  supplement.  This  catalogue  contained  a  descrip- 
tion of  each  of  the  instruments  exhibited,  and  iu  many  cases  gave  illus- 
trative woodcuts  and  diagrams,  with  examples  of  its  use,  and  a  brief 
history  of  the  problem  which  it  was  designed  to  solve.  The  brevity  of  the 
present  report  isdue  to  thegeneralexcellenceandthoroughnessof  the  cata- 
logue. In  order  to  utilize  the  exhibition  to  the  utmost,  daily  lectures  were 
given,  official  programmes  of  some  of  which  are  annexed,  marked  ^'  A.'' 

If  these  lectures  were  not  sufficiently  detailed  to  cover  the  peculiarities 
of  special  pieces  of  apparatus,  "demonstrations'' were  given  once  or 
twice  a  week  for  each  instrument,  in  which  the  instrument  was  elabo- 
rately explained  and  its  working  exemplified.  Thus  the  special  uses  of 
each  instrument  were  to  be  known,  either  by  examination  of  it,  from  the 
catalogue,  or  from  the  ''demonstration;"  and  the  general  relations  of 
classes  of  instruments  were  sought  to  be  explained  in  the  lectures.  It 
would,  of  course,  be  impossible,  in  any  brief  account  of  so  large  a  collec- 
tion, to  give  an  adequate  idea  of  its  contents.  This  must  be  gained 
from  the  catalogue,  which  contains  accounts  of  instruments  relating  to 
every  branch  of  modern  science.  The  instruments  themselves  com- 
pletely filled  fourteen  or  fifteen  large  rooms,  and  the  second  edition  of 
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the  catalogue  coDtaiDed  957  pages,  one  page  referring  often  to  man; 
entries. 

As  far  as  can  be  judged,  the  special  and  peculiar  merit  of  the  exhibi- 
tion was  its  exposition  of  the  historical  side  of  the  various  sabjects.  In 
many  departments  little  was  left  to  be  desired  in  this  direction.  In  such 
a  subject  as  telegraphy,  for  example,  the  whole  history  was  presented 
(with  the  exception  of  important  American  methods)  from  its  foanda- 
tion  to  the  present  d^y,  Partieularly  in  the  department  of  chronome- 
ters and  clocks  a  full  exhibit  was  attained,  in  which,  however,  the  ad- 
mirable instruments  of  American  makers,  like  Negus  and  Bond,  were 
not  seen.  In  many  special  pieces  of  apparatus,  such  as  chronographs, 
sextants,  field  astronomical  instruments,  personal-equation  machines, 
objectives,  etc.,  the  perfection  of  American  instruments  made  their  ab- 
sence conspicuous  to  any  one  who  was  acquainted  with  them.  I  have 
annexed  a  list  of  the  foreign  visitors  to  the  exhibition,  marked  ^^G,*" 
jomitted.] 

II.— ASTRONOMICAL     AND     NAUTICAL     INSTRUMENTS    AND    AUXILURY 

APPARATUS. 

In  what  follows  I  have  brought  together  a  portion  of  my  notes  on 
astronomical  and  nautical  instruments,  on  domes  for  large  telescopes,  ete. 
The  following  section,  taken  in  connection  with  the  catalogrue  of  the  loan 
collection  and  with  the  photographs  annexed,  [omitted,]  and  also  with 
published  descriptions  of  instruments  in  the  various  scientific  journals 
and  annals  of  observatories,  will  give  most  of  the  information  attainable 
from  an  examination  of  the  loan-collection  instruments.  It  cannot  be 
too  much  insisted  on.  in  the  case  of  new  instruments,  that  the  true  test 
of  excellence  is  their  success,  after  thorough  trial,  in  the  situations  for 
which  they  are  destined,  and  not  their  performance  under  exceptionallj 
favorable  conditions. 

Equatorial  Mountings. 

I.  Refractors. — The  accompanying  photographs  (numbers  3  to  7,  inclo 
sive)  give  a  better  notion  of  the  styles  of  mounting  adopted  by  the 
several  makers  than  any  description  could  do  which  was  not  aided  by 
detailed  wood-cuts.  In  this  connection  the  various  descriptions  in  the 
catalogue  should  be  consulted.  Figure  3  is  a  photograph  of  the  nef 
heliometer  for  the  observatory  of  Strasburg.  It  was  made  by  Repsdd 
and  designed  by  Winnecke.  It  is  similar  to  those  used  on  the  Russian 
transit  of  Venus  expeditions.  The  instrument  can  be  used  in  any  lati- 
tude from  Oo  to  66^.  All  movements  can  be  controlled  from  the  eye 
end.  The  slide  biirs  of  the  objective  move  simultaneously  on  cylindnc 
surfaces  in  opposite  directions. 

One  of  the  most  interesting  models  at  the  loan  collection  was  onerf 
the  mounting,  etc.,  of  Mr.  Grubb's  new  27-inch  refractor,  which  is  in 
tended  for  the  Vienna  observatory.  It  is  not  possible  adequately  ti) 
describe  it  without  a  number  of  cuts,  but  I  condense  from  my  n(rt» 
sufficient  data  to  make  its  general  features  understood.  The  pier '^  of 
two  parts,  A  and  B,  both  rectangular  in  cross-section,  cast  of  iron,aQ^ 
hollow.  The  clock-work  is  placed  within  them.  To  the  inclined  top  of 
B  is  bolted  a  heavy  slab,  C,  of  iron,  for  a  bed  plate.  The  polar  axUif 
is  inclosed  in  a  hollow  frustum  of  a  cone,  D,  which  is  supported  ati» 
upper  end  by  a  flanged  piece,  B,  the  lower  end  of  which  is  bolted  toC 
The  model  did  not  show  a  tail  screw  to  support  the  thrust  of  the  pol^ 
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axis,  and  I  presame  tliis  plan  is  not  adopted.  The  npper  bearing  of  the 
polar  axis  is  relieved,  as  in  the  26  inch  Clark  telescope  at  Washington, 
by  a  bent  lever.  The  head  of  the  polar  axis  carries  a  cubical  box,  inside 
of  which  are  two  Y's,  in  which  the  declination  axis  turns.  One  end  of 
the  declination  axis  terminates  in  a  heavy. cradle,  into  which  the  tele- 
scope is  strapped  by  steel  straps.  The  declination  axis  has  4  friction- 
rollers,  two  at  each  end  of  the  coanter])oi8elevers;  at  the  head  of  the  polar 
axis  are  four  friction-rollers,  also  for  the  declination  axis.  This  system  is 
somewhat  complicated,  and  requires  a  model  to  understand  fully  its  oper- 
ation. The  declination  circle  is  arranged  as  at  Washington.  The  hour 
circle  is  probably  intended  to  go  inside  of  D.  The  sector  is  large,  and 
acted  on  directly  by  the  worm  from  the  clock.  The  system  of  slow  mo- 
tions, clamps,  etc.,  are  explained  in  the  catalogue.  There  are  four  finders, 
one  large  one  with  a  smaU  one  attached,  and  two  at  the  side. 

Fig.  4  is  a  photograph  of  a  refractor  of  9  inches  aperture  and  13  feet 
focus,  by  Repsold  and  Brother,  Hamburg. 

Fig.  5  is  and  8-inch  refractor,  by  Trough  ton  and  Simms,  for  the  Mel- 
bourne observatory. 

Figs.  6  and  7  represent  a  6  inch  refract4)r,  by  Cooke,  of  York. 

These  figures  fairly  represent  the  various  European  styles  of  mount- 
ing. For  more  detailed  accounts,  the  descriptions  of  Figs.  3  and  4  may 
be  consulted  in  the  catalogue  of  the  loan  collection. 

II.  Reflectors. — ^The  mountings  of  Browning,  now  well  and  favorably 
known,  are  used  for  most  reflectors  of  ordinary  size.  I  had  an  opportu- 
nity to  test  two  of  Browning's  reflectors,  of  8  and  15  inches  aperture  re- 
spectively, and  the  mounting  seems  to  be  in  every  way  suitable  and  con- 
venient. 

For  larger  telescopes  of  this  class  a  mounting  may  be  used  like  that 
devised  by  Grubb,  of  Dublin,  for  the  4-foot  reflector  at  Melbourne,  (of 
which  a  model  was  exhibited  at  South  Kensington,)  like  that  of  the 
new  Paris  4-foot  reflector,  or,  finally,  in  the  form  described  by  Lassell  in 
Memoirs  of  the  Royal  Astronomical  Society,  volume  xxxvi.  Both  the 
first  forms  have  been  pronounced  satisfactory  by  high  authority ;  the 
first  showing  in  particular  great  steadiness  and  unusual  convenience  of 
manipulation.  The  third,  as  applied  to  Lassell's  2-foot  telescope,  I  per- 
sonally used  on  several  occasions,  and  found  it  light,  easy  to  manage, 
and  convenient.  For  a  much  larger  aperture  I  should  be  inclined  to 
doubt  its  perfect  steadiness. 

Meridian-  Circles. 

Fig.  1  is  a  photograph  of  the  Strasburg  meridian-circle,  made  by  Rep- 
sold and  Brother. 

Fig.  2  is  a  view  of  a  transit-circle  now  making  by  Troughton  and 
Simms  for  the  observatory  of  Glasgow,  Missouri. 

It  is  worthy  of  note  that  both  these  fine  instruments  are  in  most  of 
their  essentially  new  features  modeled  from  the  transit  circle  of  Harvard 
College  observatory,  which  was  designed  by  the  late  Professor  Winlock, 
and  made  by  Troughton  and  Simms.  Both  have  the  cast-iron  micro- 
scope bearers,  which  form  so  novel  and  important  an  invention.  In  the 
Strasburg  instrument  the  axis  is  hollow  and  has  at  one  end  a  lens  of  2 
inches  aperture.  In  the  focus  of  this  at  the  other  pivot  is  a  plate,  with 
a  small  hole  in  it,  for  controlling  the  position  of  the  axis.  A  central 
illumination  of  the  threads  is  secured  by  an  illumination  from  a  small 
mirror  at  the  back  of  the  objective.  The  eye  and  object  ends  are  inter- 
changeable.   I^adir  observations  can  be  taken  with  the  level  ow^w^^ 
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also  reflex  observations  from  S^  to  60^  nadir  distance.    It  is  6  inches 
apertare,  6  feet  focus,  and  has  2  feet  circles  of  metal. 

Portable  Astronomical  Instruments. 

The  figures  8  to  12  are  representations  of  portable  astronomical  in- 
struments, mainly  by  Kepsold  and  Brother,  of  Hamburg,  whose  instra- 
meuts  have  deservedly  attained  the  highest  reputation  for  precision  and 
for  a  kind  of  elegance  not  necessarily  associated  with  precision.  Their 
mechanical  arrangements  will  well  repay  study. 

Fig.  8  is  a  Repsold  transit  instrument  suitable  for  use  in  any  vertical 
plane.  This  instrument  and  the  following  ones  are  those  in  use  in  the 
Held  operations  of  the  Eussian  and  other  geodetic  surveys,  and  nam^- 
ous  proofs  of  their  excellence  could  be  cited  from  official  reports. 

Fig.  9  is  the  same  transit  instrument  intended  only  for  use  in  the 
meridian. 

Fig.  10  is  the  portable  vertical  circle,  which  is  essentially  a  theodolite 
of  great  perfection. 

All  the  above  instruments  have  a  tube  of  only  half  the  focal  length 
of  the  objective,  and  all  are  provided  with  hanging  levels,  which  con- 
stantly remain  on  the  axes.  The  original  idea  of  a  telescope  shortened 
in  this  way  by  reflecting  the  rays  through  the  axis  is  due  to  Steinbeil, 
of  Munich.  Steinheil's  original  instrument  was  exhibited  at  Soath 
Kensington,  and  also  a  larger  example  of  it  made  by  August  Lingkeand 
Co.,  of  Freiburg,  for  Dr.  Bruhns,  director  of  the  observatory  of  Leipzig 
In  this  form  the  horizontal  axis  is  itself  the  telescope,  aud  the  prism 
and  objective  are  at  one  end  of  this  axis,  the  ocular  beiug  at  the  other. 
A  similar  instrument  is  now  making  by  Fauth  and  Co.,  of  Washington. 
The  principal  danger  to  be  anticipated  in  the  one  exhibited  at  Soath 
Kensington  appeared  to  be  a  flexure  of  the  tube  from  the  effects  of  the 
clamp  in  zenith  distance,  and  although  this  was  foreseen  by  the  makers, 
it  remains  to  be  seen  from  actual  trial  whether  the  meaus  adopted  to 
avoid  such  a  flexure  are  adequate. 

In  the  Kepsold  instruments  (Figs.  8  and  9)  it  will  be  observed  that 
the  finding-circle  is  on  the  other  end  of  the  horizontal  axis  from  the 
ocular,  an  arrangement  which  it  would  seem  is  slightly  inconvenient^ 
and  by  which  not  enough  is  gained  to  compensate  for  the  additiooal 
labor  of  observing. 

Fig.  11  is  a  portabletransitof  ordinary  construction,  by  Repsold. 

Fig.  12  is  an  altazimuth  for  astronomical  use,  by  Trough  ton  &  SimiDS, 
and  designed  by  Mr.  Eussell. 

Geodetic  and  surveying  instruments. 

Fig.  13  is  a  2-foot  theodolite,  by  Troughton  and  Simms. 

Fig.  14  is  a  2-foot  theodolite,  by  Troughton  and  Simms. 

Fig.  15  is  an  18-inch  theodolite,  by  Troughton  and  Simms. 

Fig.  16  is  an  18-inch  theodolite,  by  Troughton  and  Simms. 

Fig.  17  is  a  tachymeter,  by  Troughton  and  Simms. 

Fig.  18  is  a  small  5-inch  tachymeter,  by  Troughton  and  Simms. 

Figs.  19,  20,  and  21  are  geodetic  instruments,  by  Breithaupt  andC^ 

Objectives, 

I  saw  no  objectives  in  process  of  manufacture  in  England.  Unfevor 
able  weather  preveuleOi  \xi<^itQ\a  \svd}&\w^  ^%<:A.reful  an  examination @f 
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the  qualities  of  the  objective  of  25  inches  aperture  belonging  to  R.  S. 
Newall,  esq.,  as  I  hoped  for.  The  examination  I  was  able  to  give  it 
was  mainly  directed  to  the  effect  of  the  residual  chromatic  aberration  or 
secondary  spectrum  upon  the  image  of  a  bright  object.  The  amount 
of  secondary  spectrum  in  this  telescope  of  25  inches  aperture  and  30 
feet  focus  is,  as  far  as  I  could  judge,  not  greatly  different  from  that  in 
the  Clark  telescope  at  the  Naval  Observatory  of  1  inch  more  aperture 
and  30  inches  more  focal  length,  which  speaks  well  for  the  color-cor- 
rection of  the  Cooke  glass.  It  is  worthy  of  remark  that  Dr.  Huggins 
employs  a  thin  layer  of  oil  between  the  two  glasses  of  his  15-inch  Grubb 
ref^ctor,  with  the  object  of  diminishing  the  internal  reflections  of  the 
incident  light.  I  am  not  aware  that  this  has  been  tried  in  the  United 
States. 

Speculums, 

The  performance  of  the  silver-onglass  speculums,  made  by  With,  for 
Browning,  1  had  an  opportunity  of  testing,  (with  an  8-inch  speculum,) 
and  in  this  case  the  star-images  were  neatly  defined,  showing  no  effect 
of  flexure,  as,  indeed,  in  so  small  an  aperture  was  to  be  expected. 

By  the  personal  kindness  of  Mr.  Lassell,  the  maker  and  owner  of 
many  metal  speculums  of  various  apertures,  from  4  feet  down  to  3  or  4 
inches,  1  was  enabled  to  test  practically  the  eflBciency  of  his  system  of 
counter-levers  for  removing  flexure  from  speculums  of  large  size.  The 
system  was  applied  to  ttye  celebrated  speculum,  of  2  feet  aperture,  with 
which  Mr.  Lassell  has  made  his  discoveries  of  two  satellites  of  Uranus, 
a  satellite  to  Nept^^e,  and  one  to  Saturn,  and  has  prosecuted  his  im- 
portant observations  of  nebulae. 

I  found  that  with  fourth-magnitude  stars,  and  below,  the  telescope 
might  be  turned  from  near  the  zenith  to  106o  of  north  polar  dis- 
tances quickly,  without  affecting  the  roundness  of  the  images  or  of  the 
diluted  disks  of  stars. 

The  speculum  metal  made  by  Mr.  Lassell  possesses  great  advantages 
over  that  formerly  employed  by  the  two  Herschelsand  Lord  Rosse,  since 
it  is  but  little  likely  to  tarnish.  The  surfaces  of  some  small  speculums 
which  1  saw  were  almost  perfectly  free  from  stain,  although  many 
of  them  were  over  twenty  years  old,  and  Mr.  Lassell  even  produced 
some  mirrors  which  had  been  boxed  up  for  that  length  of  time,  which 
were  almost  entirely  free  of  stain,  except  at  the  edges. 

The  metal  employed  by  the  Herschels  and  others  required  constant 
polishing,  as  we  know,  and  it  is  extremely  important  that  it  should  be 
known  that  it  is  possible  to  make  a  metal  which  will  retain  its  lustre. 

It  has  always  been  supposed  that  the  speculum  metal  was  inferior  to 
glass,  if  for  no  other  reason,  because  it  required  repolishing  at  short 
intervals,  and  in  each  repolishing  there  was  great  danger  of  losing  the 
original  figure,  so  that  the  labor  of  repolishing  might  easily  become  the 
labor  of  figuring  a  new  mirror.  It  certainly  is  not  generally  known  that 
this  is  not  necessarily  true,  and  I  am  not  aware  that  any  published 
reference  to  this  fact  has  been  made  by  Mr.  Lassell. 

Driving-dock  contrived  by  William  Lassellj  esq. 

This  is  very  simple  in  construction,  and  its  action  is  as  follows :  The 
weight  gives  motion  to  the  axis  A,  to  which  the  collar  BB  is  attached. 
As  EB  move  upward,  they  carry  with  them  the  hinged  arms  CC.  These 
lift  the  slipping- collar  DD  on  the  axis  A.  oa  is  a  revolving  plate,  firmly 
attached  to  DD.    As  this  rises  it  rubs  agaiust  the  fixed  spring  bbb^  aad 
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retards  the  motion.    The  screw  Ic  lifts  the  whole  spring  hbh  bodily,  foi 
purposes  of  regalation.    This  form  is  interesting,  as  it  was  essentialb 


the  one  employed  for  the  transit  of  Venus  driving-clocks,  and  asa  simii 
modification  oi  it  is  used  by  Browning. 

Driving-clock  devised  by  A.  JECilger. 

The  driving-clock  devised  by  Eilger  for  the  large  siderostat  exhibit 
by  Colonel  Campbell,  is  said  to  perform  extremely  well.  The  mechi 
ical  finish  is  certainly  exquisite.  It  is  a  modification  of  the  Watt  gc 
ernor,  so  that  when  the  balls  rise  they  act  upon  a  slipping-jacket  tot 
main  axis,  (which  is,  of  course,  vertical,)  and  by  means  of  a  system 
bent  levers  alter  the  inclination  of  two  lar^e  flat  fans,  in  this  mam 
changing  the  resistance.  It  is  provided  with  several  adjustments, 
means  of  which  it  is  intended  that  the  variable  resistance  to  the  moti 
shall  be  brought  within  the  regulating  power  of  the  fans.  The  acti 
is  too  complicated  to  \ie  e^\|\^\\i^d  \i\tVio\it  detailed  wood-cuts. 
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atorial  driving-clock^  controlled   by   a  standard-clock^  contrived  by 
Thomas  Grubby  esq.j  F,  B,  8.^  for  William  EugginSy  esq,^  i\  B.  8. 


Hi 


4 


ascription, — In  Figare  1  motion  is  given  to  the  main  axis  A  A  by  the 

ht,  and  thi3  motion  is  made  approximately  uniform  by  the  governor 

A  A  is  connected  with  a  second  axis,  E  B,  by  the  endless  cord  D, 

ing  round  the  two  wheels  C  C  and  F  F.    The  axis  E  E  carries  a 
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plate,  G  G,  on  which  preRsnre  is  exerted  by  the  lever  H  H  H,  which  ii 
controlled  by  the  electromagnet  I.  S  is  a  coiled  spring  acting  on  H  H  H 
in  opposition  to  I. 

Fig.  2. 


a 


In  fig.  2,  K  is  a  toothed  wheel  connected  with -the  axis  A  A  in  such  a 
way  that  when  the  driving-clock  is  moving  correctly  K  revolves  n  times 
per  minute.  K'  is  a  toothed  wheel  of  the  same  number  of  teeth  as  K, 
which  is  driven  by  the  standard  (astronomical)  clock  n  times  a  rainate. 
In  Dr.  Huggins's  observatory  K'  is  driven  by  a  pendulum  controlled  by 
the  standard  clock.  Q  is  a  pinion  working  into  both  the  toothed  wheels 
K  and  K'.  It  revolves  on  an  axis,  a  a,  which  can  itself  move  round  the 
circumference  of  K  in  the  circle  K  a  a'  a".  When  K  and  K'  have  do 
relative  motion,  or  when  the  driving-clock  is  performing  correctly,  Q 
stays  at  the  lowest  point,  a,  and  the  electro- magnet  I,  whose  action  i* 
dependent  on  the  position  of  Q,  is  inert.  The  driving-clock  is  so  regu- 
lated as  to  run  slightly  too  fast,  and  as  K  thus  moves  a  little  faster 
than  K',  the  pinion  Q  moves  upward  in  the  direction  Q  a',  and  excites 
the  electro  magnet  I.  This  causes  a  pressure  by  H  H  H  on  the  plate 
G  G,  which  retards  the  motion,  which  is  again  accelerated,  and  so  on. 
Dr.  Huggins'  report  on  this  clock,  which  has  just  been  erected,  is  favor 

able. 

Bright'line  micrometer. 
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An  ingenious  bright-line  micrometer 
has  been  devised  by  Hilger,  optician,  of 
London,  which  is  decidedly  the  simplest 
and  best  of  those  now  known  for  use  in 
spectroscopes. 

K  KM  is  a  plate  of  glass,  into  which 
the  light  is  thrown  from  q.  This  beam 
passes  from  q  to  ^,  is  reflected,  and 
emerges,  passing  to  ^'.  The  surfaced 
I  is  blackened,  and  a  thin  line  parallel 
to  K  Ms  left  transparent.  This  liB« 
shows  bright  in  a  dark  field.  The  pieee 
of  glass  may  be  made  extremely  small 
and  mounted  in  a  micrometer.  This  ni* 
crometer  has  worked  well  in  spectro- 
scopic observations,  and  is  now  in  use 
at  Greenwich  and  elsewhere. 


Chrommieters. 

In  the  report  of  the  Astronomer  Boyal  to  the  board  of  visitors  ^ 
1875,  we  find  an  aK^eovmt  ot  ^  ^vi^^l^mental  mechanismi  devised  by  & 
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Geor<;re  Airy  himself,  for  attachment  to  chronometers,  with  a  view  of  me- 
chanically correcting  chronometers  for  temperature.  I  quote  from  page 
19  as  follows :  "  I  have  long  remarked  that  in  ordinary  good  chronome- 
ters the  freedom  from  irregularities  depending  on  mechanical  causes  is 
most  remarkable,  but  that,  after  all  the  efforts  of  the  most  judicious 
makers,  there  is  in  nearly  every  case  a  perceptible  defect  of  thermal 
compensation.  There  is  great  difficulty  in  correcting  the  residual  fault, 
not  only  because  an  inconceivably  small  movement  of  the  weights  on 
the  balance  curve  is  required,  but  also  because  it  endangers  the  equi- 
librium of  the  balance.  To  remedy  this,  I  have  introduced  small  sup- 
plementary weights  carried  by  means  of  a  supplementary  bar,  (rotating 
with  stiff  friction  on  the  balance-staff,)  at  whose  ends  are  very  light 
springs,  can*ying  the  supplementary  weights  and  constantly  pressing 
them  to  the  interior  of  the  balance-curve.  When  the  supplementary 
bar  is  so  turned  that  the  supplementary  weights  are  near  the  end  of  the 
balance- curve,  the  compensation  is  large ;  when  they  are  near  the  root 
of  the  balance-curve,  it  is  small.  The  movement  from  one  state  to  the 
other  is  so  simple  that  probably  an  assistant  of  the  observatory  will  be 
able  to  manage  it,  and  it  does  not  interfere  with  equilibrium.  This  ar- 
rangement has  received  the  approval  of  some  able  chronometer-makers, 
and  may  perhaps  with  advantage  be  adopted  generally." 

In  subsequent  reports  the  astronomer  royal  speaks  favorably  of  this 
device  after  trial,  and  at  the  present  time  all  chronometers  presented 
for  the  annual  trial  (and  thus  for  purchase  by  the  government)  are  required 
to  be  furnished  with  this  additional  compensation.  It  would  seem  that 
this  is  an  important  device,  which  it  would  be  desirable  might  be  care- 
fully tried  by  American  makers,  since  it  seeks  to  correct  by  mechanical 
means  the  influence  of  temperature  upon  the  rate,  which  it  is  the  object 
of  so  many  investigations  and  observatories  to  determine. 

Spherometers. 

This  instrument  may  properly  be  regarded  as  a  valuable  aid  to  the 
astronomer  for  measures  of  curvature  of  glass  surfaces,  etc.,  and  Pro- 
fessor Harkness,  United  States  Navy,  has  recently  described  an  impor- 
tant application  of  it  to  the  determination  of  t^e  inequalities  and  irregu- 
larities of  the  pivots  of  transit  instruments.  As  usually  constructed,  it  is 
capable  of  measuring  a  distance  of  about  ^5000  ^^  *"  ^^^^  ^^  ^^^^^  When 
quantities  so  small  as  this  are  to  be  measured,  the  chief  difficulties  con- 
sist in  finding  the  precise  value  of  each  revolution  of  the  micrometer- 
screw,  and  not  only  the  true  values  of  each  lohole  revolution,  but  the 
amounts  of  those  errors,  which  are  sure  to  exist,  which  have  a  period  of 
one  turn  of  the  screw.  Lord  Lindsay  is  now  having  an  instrument  of 
this  kind  made  in  which  the  periodic  errors  of  the  screw  can  be  readily 
determined  (or  eliminated)  according  to  a  plan  which  I  had  myself  pro- 
posed about  the  same  time  as  Lord  Lindsay. 

Each  of  the  three  legs  of  the  instrument  is  itself  a  micrometer-screw, 
(in  this  case  of  90  threads  to  the  inch,)  with  a  divided  head,  the  main 
screw  having  100  threads  to  the  inch.  By  repeating  a  measure  with  the 
legs  of  the  instrument  at  various  settings,  the  periodic  errors  of  the 
chief  screw  may  be  eliminated,  or  by  suitable  and  obvious  means  these 
periodic  errors  may  be  determined  once  for  all,  and  tabulated  for  subse- 
quent use. 

Several  delicate  spherometers  are  described  in  the  catalogue,  but  all 
are  of  the  old  form,  in  which  the  periodic  errors  of  the  screw  are  ex- 
tremely difficult  to  determine,  and  in  which  they  cannot  be  eliminated. 
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Domes  for  large  telescopes. 

It  is  probable  that  for  a  large  dome,  over  40  feet  in  drameter,  the 
spherical  form  will  always  be  used,  and  I  gave  particular  attention  to 
structured  of  this  class.     Of  the  smaller  turret-domes,   that  of  Dr. 
Huggins  is  a  model  for  convenience  and  lightness.    The  loan  collection 
contained  a  working  model  of  the  frame-work  of  a  steel  dome  made  by 
Grubb,  of  Dublin,  for  the  Vienna  equatorial,  (27  inches  aperture  and 
about  33  feet  focus.)    The  framework  is  of  trussed  iron  beams.    Tvo 
constitute  the  main  arches  and  embrace  the  slit.    These  are  about  G  to 
7  feet  apart.    Two  perpendicular  to  these,  and  about  the  same  distance 
apart,  abut  on  them  but  do  not  cross  them.    Four  others  abut  at  the 
junction  of  the  first  four,  making  12  half  arches  in  all.    The  arrangement 
is  somewhat  peculiar,  but  is  to  be  commended.    Seven  horizontal  and 
circular  bands  of  iron  fastened  to  these  beams  allow  the  fastening  of  the 
sheets  of  steel.    This  dome  will  be  erected  in  Vienna  in  1877,  and, if 
successful,  its  arrangements  will  be  most  convenient  to  foHow  in  any 
future  structures.     An  ingenious  shutter  of  iron,  counterpoised,  is  pro- 
vided, which  passes  completely  over  the  dome.    Through  the  medium 
of  several  counter-weights  the  varying  load  to  be  lifted  in  opening  the 
shutter  is  balanced  by  a  varying  counterpoise.     When  the  shutter  is 
half  opened  the  counterpoise-w^eights  do  not  act,  they  being  at  the  low- 
est point  of  their  fall ;  from  this  point  until  the  shutter  is  fully  opened 
the  counterpoises  are  successively  lifted,  so  that  they  are  in  position  to 
begin  the  reverse  process  of  closing  the  dome.    1  have  been  thus  de- 
tailed in  describing  it,  as  the  problem  of  providing  a  good  covering, 
easily  removed,  for  a  large  dome,  is  not  an  easy  one,  and  as  Mr.  GrubbV^ 
seems  to  promise  well. 

The  dome  made  by  Mr.  Newall  is  of  iron,  40  feet  in  diameter,  and  works 
well,  although  the  rotation  is  not  so  easy  as  it  would  have  been  had  the 
** live-ring"  system  proposed  by  Mr.  Grubb  (and  adopted  in  the  large 
dome  of  the  naval  observatory)  been  used.  Mr.  NewalPs  dome  is  well 
known  from  photographs,  and  a  detailed  description  of  it  is  therefore 
unnecessary.  Through  Mr.  Newall's  kindness  I  have  the  dimensions  of 
the  various  pieces.  Its  whole  weight  is  only  10  tons ;  it  is  abundantly 
strong,  and  with  the  exception  of  the  apparatus  on  which  the  dome 
rotates,  it  would  serve  well  as  a  model  for  future  structures.  Mr.  New- 
all  has  an  ingenious  plan  (not  carried  out)  for  moving  the  dome  by  a 
caloric  engine,  the  principal  novelty  of  which  consists  in  his  arrange- 
ment for  reversing  the  motion  of  the  dome  without  reversing  the 
engine. 

III. — TESTING   CHRONOMETERS  FOB  TEMPERATURE  AS  PRACTICED  AT 

THE  LIVERPOOL  OBSERVATORY. 

Under  direction  and  at  the  expense  of  the  marine  committee  of  tbe 
Mersey  Docks  and  Harbor  Board,  (Liverpool,)  an  observatory  has  beea 
long  in  operatiou  under  the  charge  of  Mr.  Hartnup,  F.  R.  A.  S.,  ^e. 
Its  objects  are — 

Ist.  Eating  and  testing  chronometers.  This  is  done  free  of  charge  for 
the  chronometers  of  any  vessel  which  has  paid  harbor  and  dock  dnes; 

2d.  Disseminating  correct  time  by  means  of  signals,  so  as  to  enable 
shipmasters,  chronometer- makers,  and  others  to  rate  their  own  iDstm^ 
ments ; 

3d.  Making  meteorological  and  astronomical  observations. 

The  main  purpose  oi  1^^  o>a%^\x^Vi\^  *\^\^\i<$i  K^s^eful  to  the  shipping  ia 
the  harbor  and  yoTt/«^\ld\X»OLtQ)^^^\A\sl'^^i^^^^^'^^^^^s^^ 
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uiates  varioas  clocks  in  the  city  aud  on  the  docks  for  this  object,  so  that 
any  shipmaster  is  iudepeudent  of  the  chronometer-inakers. 

This  work  has  been  coutinued  for  many  years,  and  a  lar«^e  mass  of 
statistics  concerning  the  running  of  the  chronometers  of  ships  sailing 
oat  of  Liverpool  has  been  accumulated  and  partially  discussed,  and  in 
the  later  years  of  its  activity  much  attention  has  been  paid  to  the  ques- 
tion of  determining  for  a  given  chronometer  which  has  been  rated  at 
three  different  temperatures  the  rate  at  any  temperature. 

The  importance  of  th6  investigation  cannot  be  overestimated,  and  I 
have  thought  it  proper  fo  give  some  account  of  the  successive  steps 
taken  in  this  direction  and  of  the  present  condition  of  the  inquiry. 

In  the  earlier  history  of  the  observatory,  its  attention  was  confined  to 
the  rating  of  chronometers,  and  when  any  instrument  was  sent  out  with 
a  given  correction  and  rate^  a  record  was  kept  of  the  fact. 

On  the  return  of  the  instrument  to  Liverpool  every  effort  was  made  to 
find  the  correction  and  rate  which  was  given  at  the  foreign  port,  and  in 
this  way  a  vast  amount  of  statistical  information  concerning  the  run- 
ning of  the  chronometers  of  merchant-ships  out  of  Liverpool  was  ac- 
cnmuhUed. 

For  access  to  these  statistics,  published  and  unpublished,  and  for  a 
complete  view  of  the  methods  adopted,  I  have  to  thank  the  courtesy  of 
Mr.  Hartnupand  of  his  sou,  who  are  now  in  charge  of  the  establishment. 
The  following  table  is  extracted  from  the  report  of  the  director  for  1863, 
page  4. 

The  first  horizontal  column  contains  the  length  of  the  voyage  in 
months  ;  the  second^  the  average  error  of  longitude  in  geographical 
miles  of  the  equator  deduced  from  the  means  of  1,700  chronometers,  and 
the  remaining  columns  show  the  average  error  of  the  best  ten  instru- 
ments in  one  hundred,  of  the  second  best  ten,  &c.  I  have  only  ttiken 
so  much  of  the  table  as  would  include  a  voyage  of  four  months,  since  a 
vessel  could  hardly  be  without  means  of  correcting  her  chronometer  for 
a  much  longer  time  than  this.  We  may  fairly  say  that  this  table  repre- 
sents the  danger  which  the  merchant  ships  of  Liverpool  actually  were 
subjected  to  for  many  years  on  account  of  erroneous  running  of  their 
chronometers,  and  because  the  searates  varied  from  the  shore-rates.  It 
must  also  be  remembered  that  from  this  table  all  cases  of  vessels  which 
were  shipwrecked  (on  this  and  other  accounts)  are  omitted,  so  that,  no 
matter  how  impossible  it  may  at  first  sight  seem  to  be  that  such  enor- 
mous errors  existed,  it  is  yet  a  matter  of  fact  that  the  errors  are  under 
and  not  over  stated. 


Table  showing  error  of  longitude  in  geographical  miles  on  the  equatorj  deduced  from  1,700 

chronometers. 


Length  of  voyage. 


ArevBge  error  from  1,700  chronometorg 

ArerHge  error  from  the  bevt  10  in  100 

Average  error  from  the  Becond  bent  10  in  100.. 

Average  error  from  the  third  be-t  10  in  100 

Average  error  from  the  fourth  bent  10  in  100.. 
Average  error  from  the  fifth  b»'«t  10  in  100  .... 
Average  error  from  the  sixth  bent  10  in  100. .. 
Average  error  from  the  neventh  bent  10  in  100 
Avernge  error  from  »he  eighth  beHt  10  in  100.. 
AvfrMge  error  from  the  ninth  beMt  10  in  100. .. 
Average  error  from  the  vrontt  10  in  100 
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Before  examining  the  table  ia  detail,  it  is  extremely  important  to 
remark  that  if  the  resulting  ''error  in  longitade"  was  caused  simply  by 
a  difference  between  tlie  sea-rate  and  shore-rate^  the  numbers  in  the  top 
line  should  be  in  the  proportion  1,  2,  3,  4 ;  that  is,  for  a  voyage  of  two, 
three,  etc.,  months,  the  "error  of  longitude"  should  be,  in  the  average 
of  so  many  cases,  2,  3,  etc.,  times  as  great  as  the  error  for  one  month. 
These  ratios,  instead  of  being  1,  2,  3,  4,  are  1,  2.33,  3.83,  5.50. 

Nothing  could  show  more  plainly  the  fact,  that  not  only  did  the  sear 
rate  vary  from  the  shore-rate,  but  that  the  sea-rate  itself  changed. 
The  principal  agent  in  causing  the  change  of  ^ate  was  change  of  tem- 
perature. Examining  the  table  in  detail,  it  becomes  necessary  to  recol- 
lect that  it  is  a  matter  of  record  that  these  actually  were  the  errors  of 
chronometers  carried  on  a  large  number  of  ships  sailing  oat  of  Liver- 
pool. The  average  errors  derived  from  no  less  than  1,700  chronometen 
are  enormous,  being  as  great  as  33  miles  for  a  voyage  of  four  months. 

Among  the  man3'  vessels  carrying  these  instruments  were  a  large 
number  going  on  long  voyages  to  India,  Australia,  and  South  America, 
and  in  many  cases  these  vessels  would  necessarily  be  between  three  and 
four  mouths  or  ipore  on  the  voyage,  often  without  sighting  land.  It 
appears  from  this  table  that  the  average  error  to  be  expected  on  such  a 
voyage  and  with  such  chronometers  as  they  had  (up  to  1863)  was  no  less 
than  33  miles !  It  is  plain  that  no  such  errors  are  to  be  found  in  the 
chronometers  used  by  our  own  naval  vessels,  nor  were  American  mer- 
chant-vessels during  the  same  period  so  badly  provided  for,  but  it  is  cer- 
tain that  English  vessels  were  provided  on  the  whole  with  extremelj 
poor  instruments. 

Probably  the  chronometers  in  use  in  the  United  States  Navy  would  all 
fall  withiu  the  first  three  categories,  and  most  of  them  within  the  first 
two. 

Mr.  Hartnup  became  early  convinced  of  the  necessity  of  testing  his 
chronometers  for  the  purpose  of  determining  the  effect  of  temperatare 
upon  their  rates.  For  this  purpose  comparatively  inexpensive  apparatus 
was  procured,  by  means  of  which  the  chronometers  could  be  tested  atSo^, 
70°,  and  85^  F.,  these  limits  including  the  temperatures  to  which  thej 
would  usually  be  exposed  at  sea.  It  soon  became  evident  that  these  ei- 
periments  were  directly  useful  to  chronometer-makers,  and  thus  indirectly 
to  ship  owners  and  masters,  as  by  the  data  which  could  be  furnished  a 
chronometer-maker  was  able  to  materially  improve  the  compensatioo 
of  his  instruments.  As  an  example  of  this  I  select  a  case  from  the 
report  for  1869.  A  chronometer,  supposed  to  be  a  very  good  one,  was 
left  at  the  observatory  for  thirty  days,  and  tested  at  temperatures  of 
55^,  70^,  and  85°,  with  results  as  exhibited  below  : 

First  period  of  6  days:  rate  =  -|-  6».93 ;  temperatare  =  55^  F. 
Second  pei  iod  of  6  days :          =  —    3  .40 ;  =  70^. 

Third  period  of  6  days :  =  -  12  .43 ;  =  85o. 

Fourth  period  of  6 days:  =-    3.03;  =70o. 

Fifth  period  of  6  days :  =-f   6.32;  =55°. 

It  was  again  given  to  the  maker  and  by  him  altered  so  that  its  rate 
should  change  as  little  as  possible  over  a  range  of  30^  F.,  by  the  aid  of 
the  data  above  given,  and  on  its  second  trial  the  improvement  whs 
material,  as  may  be  seen. 

First  period  of  6  days :  rate  =  -|-  P.78 ;  temperatare  =  65°  F. 
Second  period  of  6  days :  -H  1  .05 ;  =  70°. 

Third  period  of  6  days :  -f  0  .18 ;  =  85o. 

Fourth  period  of  6 days:  -f  1  -^2 ;  =  70°. 

Fifth  period  of  6  dft^a;  -f  1 .78;  =  55°. 
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It  is  clear  tbat  had  this  chronometer  been  sent  to  sea  in  its  first 
state,  and  without  trial,  it  might  have  led  to  serious  results.  On  a 
voyage  from  Liverpool  to  Rio  in  the  spring  of  the  year,  for  exam- 
ple, the  ship  might  easily  have  rapidly  passed  from  a  mean  temper- 
atare  of  about  55^  to  one  of  about  85^  in  a  few  days;  and  if  no  land 
was  seen,  there  would  have  been  no  way  of  knowing  that  the  rate  had 
changed  from  +6".9  to  —  12".4  daily,  a  change  of  19*.3,  or  about  five 
miles  daily. 

It  is  plain  that  the  observatory  was  of  use  in  enabling  the  maker  to 
reduce  the  difterence  between  the  rates  at  55^  and  85^  so  materially, 
but  there  still  remains  over,  in  the  second  trial,  a  difference  of  1".5  in 
these  rates.  In  the  cases  of  six  good  chronometers  these  outstanding 
differences  were  0-.07,  0«.03,  2-.62,  2».76,  3».26, 1-.96 ;  in  some  serious,  in 
others  not. 

The  chronometer-maker  can  never  apply  the  test  in  the  first  instance 
so  conscientiously  as  it  can  be  done  in  an  astronomical  observatory. 
And  again,  no  matter  how  carefully  his  work  is  done,  (and  in  modern 
chronometers  of  distinguished  makers  it  is  extremely  well  done,)  he 
cannot  by  any  means  remove  the  influence  of  temperature  upon  the  rate. 
He  can  approximate  to  it,  bnt  in  no  case  can  he  be  sure  that  a  change 
of  2(P  in  the  temperature,  to  which  his  chronometer  is  exposed,  will  not 
seriously  change  its  running.  It  becomes  important,  then,  not  only  to 
aid  the  chronometer-maker  in  the  first  instance,  and  thus  indirectly  the 
uavigator,  by  giving  him  the  standard  time,  but  to  seek  for  some  means 
of  predicting,  from  observations  of  rate  at  three  (or  more)  definite 
temperatures,  what  the  rate  will  be  at  anj^  given  temperature.  In  the 
report  for  1872  the  following  formula  is  proposed  as  the  result  of  ex- 
l>erience : 

Let  T  be  the  temperature  at  which  the  chronometer  has  its  maximum 
gaining  rate;  let  R  be  this  rate;  let  C  be  a  constant  number,  which, 
multiplied  by  the  square  of  the  number  of  degrees  from  T,  shows  the 
amount  of  loss  for  that  number  of  degrees ;  let  T  ±  N  be  the  temper- 
ature for  wliich  the  rate  (K^)  is  required  ;  then  R^  =  R  +  C  x  N*.  C 
and  T  remain  constant  for  long  periods ;  "  as  a  rule  they  do  not  change 
as  long  as  the  adjustments  of  the  chronometer  are  not  altered  and  the 
instrument  remains  in  good  condition."  R,  however,  should  be  deter- 
mined as  often  as  possible. 

I  have  given  a  somewhat  detailed  account  of  the  results  so  far  reached 
at  the  Liverpool  observatory-,  as  I  had  the  benefit  of  personally  inspect- 
ing the  apparatus  and  the  records,  and  as  the  subject  appears  to  be  a 
most  important  one.  The  formula  used  by  Mr.  Hartnup  was,  so  far  as 
I  know,  first  employed  practically  by  Professor  G.  P.  Bond,  of  Harvard 
College  observatory,  and  is  given  in  the  Coast-Survey  Report  for  1854, 
in  connection  with  the  discussion  of  the  transatlantic  longitude  by  the 
transport  of  145  chronometers  between  Mr.  Hartnup's  observatory  at 
Liverpool  and  the  Harvard  College  observatory.  In  a  second  series  of 
voyages  in  1855  this  formula  was  most  carefully  tried,  and  was  proved 
to  represent  closely  the  effect  of  temperature  upon  the  rates. 

This  subject  is  now  receiving  attention  from  various  public  establish- 
ments in  Europe,  and  from  the  naval  observatory. 

The  French  have  taken  a  leading  position  in  this  class  of  inquiries 
ever  since  the  publication  of  Lieussou's  "  Recherches  sur  les  Variations 
de  la  Marclie  des  Chronomitres^^^  (1853,)  and  in  the  10th  earlier  of  the  "i^e- 
chercJies  sur  les  ChronomHres^  papers,  by  de  Magnac  and  Pleurals,  lieu- 
tenantsde-vaisseau  of  the  navy,  seem  already  to  have  conducted  to  most 
promising  results.  The  elaborate  memoir  of  M.  Yvon  Villarceau,  in  the 
7th  volume  of  the  ^^Annales  de  VObservatoire  dc  Pam^'*  VA\\Qi\i^\^xsi^\w 
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as  a  foundation  for  all  theoretical  researches  upon  this  subject.  The 
Depot  de  la  Marine  at  Paris  and  a  branch  establishment  at  Toulon  are 
devoted  to  the  practical  carrying  out  of  these  objects.  In  Germany,  the 
observatories  of  Kiel  and  Hamburg,  and  others,  have  instituted  most 
important  experiments,  and  in  the  testing  of  various  formulae  many  ex- 
periments have  been  made,  both  in  Germany  and  France,  which  all  go 
to  prove  that  on  the  whole  the  preliminary  testing  of  chronometers  on 
shore  by  suitable  appliances  and  by  proper  means  not  only  serves  to 
detect  the  badly-compensated  chronometers,  but  also  enables  the  navi- 
gator to  ))redict  from  shore-observations  at  various  temperatures  what 
the  rate  of  his  chronometers  will  be  at  any  given  temperature,  at  least 
approximately.  In  order  that  this  may  be  done  successfully  it  is  essen- 
tial that  the  tinal  rates  should  be  obtained  at  the  seaport,  and  the  chro- 
nometers placed  on  the  ship  with  as  little  disturbance  from  transporta- 
tion as  possible.  If  they  can  be  rated  without  removing  them  from  the 
navigator's  room  an  important  point  is  gained. 

The  chief  theoretical  difficulties  to  be  overcome  are  the  finding  of  some 
convenient  and  short  method  (probably  graphical)  of  applying  the 
formulsB  and  the  determining  the  limits  within  which  a  predicted  rate 
is  to  be  relied  upon. 

That  these  difficulties  are  capable  of  being  overcome  appears  most 
probable. 

In  the  purchase  of  chronometers  for  the  English  navy  (and  for  the 
French  services  also)  a  most  admirable  plan  is  ^opted,  which  is  worthy 
of  attention.  Any  chronometer-maker  is  allowed  to  send  to  the  Royal 
Observatory  at  Greenwich  chronometers  for  an  annual  trial.  These  are 
severely  tested  at  various  temperatures  and  in  various  positions  with 
respect  to  the  magnetic  meridian,  (a  most  important  precaution,  since 
some  chronometer-balances  have  acquired  a  polarity  by  long  standing 
in  one  position,  and  their  rate  is  thus  made  to  depend  upon  their  position 
with  respect  to  the  magnetic  meridian,)  and  at  the  end  of  the  i>eriodof 
test  a  certificate  is  given  to  the  maker.  The  results  are  printed  in  detail 
and  widely  circulated,  and  the  successful  chronometers  are  recommended 
for  purchase  by  the  government.  In  this  way  a  healthy  competition  is 
preserved  among  the  makers,  add  the  government  is  assured  of  possess- 
ing the  best  instruments. 

In  France,  in  addition  to  the  above  system,  an  annual  prize  of  1,200 
francs  is  decreed  to  the  successful  maker. 

IV.— CONTROLLED  CLOCKS,  TIME-SIGNALS,  AND  TIME-BALLS. 

The'importance  of  furnishing  correct  time  to  vessels  lying  in  sea-ports^ 
to  chronometer  makers  and  others,  has  led  me  to  collate  from  the  mate- 
rials at  my  disposal  a  lewj  notes  upon  the  systems  now  adopted  in 
various  places  for  these  purposes.* 

It  is  as  complete  as  the  somewhat  meagre  returns  will  enable  me  to 
make  it,  but  no  doubt  many  places  which  are  furnished  with  time-si;- 
nals'are  omitted  from  the  list.  It  is  valuable  as  showing  what  efforts 
are  now  making  by  foreign  and  American  observatories  to  attain  the 
objects  in  view ;  and  also  in  another  respect,  as  the  extent  of  the  various 
systems  will  show  at  least  approximately,  the  estimation  in  which  the 
information  supplied  is  held  by  the  various  communities.  The  admira- 
ble system  pursued  at  Greenwich,  for  example,  is  peculiarly  worthy  <rf 
attention,  as  it  is  of  gradual  growth,  and  the  result  partly  of  the  reqtti^^ 
inents  of  the  vanoua  communities  benefited,  and  partly  of  the  enlight- 
ened views  of  l\ie  aaUo\io\xvc^  \o^v!^^\HV<^\i^'$»^^Q«Ltime  to  tinae  propped 
extensions,  w\i'\cVi  \i«iv^  V^^^v^  VviVJLW^V  \i\^i  ^^^^wj^st.  ^v^  ^^j^afc,  ^ 
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mation  in  which  this  and  similar  work  is  held  among  the  communities 
who  benefit  by  it  is  a  sufficient  proof  of  its  usefulness.  The  peculiar 
advantages  of  a  standard  time  will  be,  in  inland  citieSj  for  the  purpose 
of  regulating  the  hours  of  business  and  work,  the  starting  of  railway* 
trains,  etc.  The  time  saved  in  the  city  of  London  alone,  in  the  appoint- 
ments of  business  men,  must  be  enormous.  In  sea-ports,  the  uses  to  be 
subserved  are  much  more  important.  As  the  chronometers  of  merchant- 
ships  are  usually  rated  by  the  nautical-instrument  makers,  who  in  most 
cases  cannot  themselves  determine  the  time  with  proper  accuracy,  and 
who  in  few  instances  are  sufficiently  informed  to  make  the  best  use  of 
the  imperfect  instruments  which  they  have,  the  giving  to  navigators  an 
independent  check  upon  them  is  a  work  of  no  small  value,  and  the  fur- 
nishing of  time  to  the  makers  themselves  a  very  great  and  positive 
benefit. 

List  of  time-balls,  time-signalSy  &c. 

EUROPE. 

Helsingfors. — A  time-ball  is  dropped  daily  at  noon  at  the  observa- 
tory and  a  time  gun  fired,  either  on  the  guard-ship  or  ashore. 

Bergen. — A  time- ball  is  dropped  daily  at  noon  by  the  observatory. 

St.  Petersburg. — Several  public  clocks  in  the  city  are  controlled 
from  the  Pulkova  observatory,  and  a  time-ball  (or  time-gun)  marks  the 
instant  of  noon  daily. 

Dantzig. — A  time-ball  is  dropped  at  local  mean  noon,  and  one  at 
Greenwich  mean  noon  daily. 

Kiel. — ^Time-ball  (or  time-gun)  for  shipping. 

Hamburg. — Time-ball  (or  time-gun)  for  shipping. 

Paris. — ^The  public  clocks  are  controlled  from  the  observatory. 

Cherbourg. — A  Paris  mean  noon  is  indicated  by  the  dropping  of  a 
flat  disc. 

Lisbon. — A  time-ball  is  dropped  from  the  observatory  at  1**  Lisbon 
mean  time,  and  one  is  dropped  simultaneously  on  the  south  side  of  the 
river  from  the  Prayal  f  ag-stafT. 

Cadiz. — A  time-ball  is  established  at  Cadiz,  but  I  have  no  details 
regarding  it. 

NeuchItel. — ^An  extensive  system  of  electrically-controlled  clocks 
and  of  time-signals  radiates  from  this  observatory,  for  the  purpose  of 
giving  the  true  time  to  the  chronometer-makers  of  the  numerous  fac- 
tories, and  for  the  general  convenience  of  the  public.  The  canton  Vaud, 
adjoining  the  canton  Neuch^tel,  has  asked  for  an  extension  of  this  sys- 
tem to  some  of  its  important  towns. 

Berne. — I  am  informed  that  a  system  of  time-signals  is  established 
here. 

Toulon. — I  am  informed  that  standard  time  is  provided  for  the  use 
of  navigators. 

AFEICA. 

The  Cape  of  Good  Hope. — ^There  is  a  time-ball  daily  at  1^  mean 
time. 
Algoa  Bay,  (Port  Elizabeth.)— A  time  ball  at  1^  Cape  of  Good  Hope 
-  mean  time  =  23^  46*^  5*  Greenwich  mean  time,  is  dropped  daily. 

ASIA,  E;rc. 

Madras. — A  time-ball  is  dropped  daily  from  the  custom-house  at  8^ 
20™  57^3  Madras  civil  time  =  15^  Greenwich  mean  time.    The  time  ot 

20  N 
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the  flash  of  the  evenin^gun  is  noted  at  the  observatory, and  published 
at  the  masterintendant's  office  the  next  day. 

Batavia. — There  is  a  time-ball  dropped  at  Batavia  mean  noon,  and 
also  one  at  1^  7™  12".5  Batavia  civil  time  =  18**  Greenwich  time, 

Vladivostok. — There  is  a  branch  of  the  Bassian  h^'drographie 
office  at  this  place,  at  which  a  naval  officer  obtains  the  time  daily  with 
a  transit  instrument,  and  keeps  a  clock  regulated  for  the  use  of  navi- 
gators. 

Calcutta. — There  is  a  timegun at  this  port. 

AUSTRALIA. 

Melbourne. — A  time-ball  is  dropped  daily  (Sundays  excepted)  at  I'' 
mean  time.  The  time  is  also  given  daily  at  8^  by  the  obscuration  of  a 
powerful  light  at  two  minutes  before  8^;  the  instant  of  reappearance 
of  the  light  is  the  true  time.  The  errors  of  these  two  signals  on  dus 
day  are  published  out  he  next  day  in  the  newspapers. 

Adelaide. — A  time-signal  is,  I  believe,  established  at  this  port. 

Sydney. — The  observatory  drops  a  time-ball  daily. 

]!sewgastle. — A  time-ball  is  dropped  by  signals  from  Sydney. 

SOUTH  AMERICA. 

Eio  DE  Janeibo. — I  have  no  thoroughly  satisfactory  data,  but  I  am 
informed  that  a  ball  is  dropped  daily. 

.  Buenos  Ayees. — ^The  observatory  of  Oordoba  sends  electric  signals 
to  Rosario  and  Buenos  Ayres  for  the  regulation  of  clocks  which  are 
accessible  to  ship-masters. 

NORTH  AMERICA. 

Saint  Johns,  K  B. — There  is  a  time-ball  daily  (except  Sundays)  at 
1  o'clock.  It  is  dropped  by  a  chronometer,  which  is  compared  widi  a 
clock  rated  bv  a  transit-instrument. 

Quebec. — A  time-ball  is  dropped  for  the  shipping  at  1^,  and  a  time- 
gun  fired  in  the  city  for  public  convenience  at  noon. 

Kingston. — Time  is  given  to  the  city  and  to  the  shipping  daily  from 
the  observatory. 

Ontario. — For  the  past  fonr  years  the  observatory  has  struck  its 
time  signals  on  the  fire-alarm  bells  of  the  city. 

Boston. — For  some  years  the  Harvard  College  observatory  l)as  cod- 
trolled  clocks  in  Boston  and  furnished  standard  time  to  some  of  tbe 
railways. 

Albany. — It  is  understood  that  the  Dudley  Observatory  furnishes 
standard  time  to  the  city  and  to  the  Hudson  River  Railway. 

Pittsburg. — The  city-hall  clock  is  controlled  from  the  Alleghasj 
observatory,  and  the  fire-alarm  bells  are  struck  at  noon  and  every  thinl 
hour.    Time  is  furnished  to  the  Pennsylvania  Railway. 

Cincinnati. — The  clock  on  the  city -hall  is  controlled  by  electric  sig- 
nals from  the  observatory  every  two  seconds,  and  the  fire-alarm  befls 
are  struck  at  noon. 

Chicago.— Time  is  given  to  the  city  from  the  observatory. 

Washington. — A  time-ball  is  dropped  daily  (Sundays  excepted) ai 
noon.  Clocks  in  the  city  are  controlled  (on  Jones's  system)  at  the  Na^- 
State,  and  Treasury  Departments,  at  the  Signal  Office,  and  one  is  pf^ 
posed  for  erection  at  t5i^  \^^«XfcY\i  T3\i\«vi  T^le^raph  Office.    The  dt! 
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fire  alarm  bells  are  struck  daily  (except  Sutidays)  at  7  a.m.,  noon,  and 
6  p.m. 

Daily,  at  noon,  (excepting  Sundays,)  a  signal  is  sent  by  tbe  observa- 
tory (by  hand,  not  antomatically)  to  the  Washington  oflfice  of  the  West- 
ern IJnion  Telegraph  Office,  and  by  them  distributed  over  such  of  their 
wires  as  are  unemployed.  Practically,  this  signal  reaches  New  York, 
Philadelphia,  etc.,  nearly  every  week  day,  not  more  than  six  or  seven 
failures  to  transmit  to  New  York  occurring  in  a  year.  Chicago,  Cincin- 
nati, etc.,  receive  the  signals  more  irregularly.  San  Francisco  receives 
them  only  at  long  intervals.  The  signals  are  better  distributed 
along  the  seaboard  (north  and  south)  than  toward  the  west.  The  send- 
ing of  this  signal  is  not  obligatory  upon  the  telegraph  company,  as  it  is 
sent  over  their  wires  without  compensation.  In  the  central  office  in 
New  York  City,  various  clocks  about  the  building  are  practically  kept 
right  by  the  signals  from  Washington,  and  time  is  furnished  to  a  few 
chronometer-makers,  etc. 

Philadelphia. — The  Philadel[)hia  Locttl  Telegraph  Company  owns 
nearly  all  the  lines  in  this  city,  and  the  manager  of  this  company  takes 
an  intelligent  interest  iu  the  question  of  public  tiiue.  He  has  for  some 
years  supplied,  at  his  own  motion,  the  noon  signal  from  Washington  to 
various  establishments  in  the  city,  and  to  many  of  the  private  telegraph- 
lines  owned  by  merchants  for  the  purposes  of  business. 

GREAT  BRITAIN. 

Liverpool. — A  time-ball  is  dropped  daily  at  1^,  which  is  visible  to 
the  shipping;  a  time-gun  is  fired  at  the  same  hour  from  the  Morpeth- 
dock  pier-head,  (automatically;)  the  public  clock  in  the  Victoria  tower 
and  various  other  public  and  private  clocks  are  controlled  by  signals 
from  the  observatory. 

Glasgow*. — The  wire  formerly  owned  by  the  observatory  has  been 
transferred  to  the  government  telegraphs,  which  distributes  the  time- 
signals  to  the  public  at  very  low  rates ;  for  example,  a  clock  within  one- 
third  of  a  mile  of  the  post-office  will  be  controlled  for  £1  per  year,  etc. 

DuN-ECHT,  (near  Aberdeen.) — Lord  Lindsay's  private  observatory 
fire^  a  time-gun  daily  for  the  public  convenience. 

Edinburg. — A  time-ball,  visible  to  the  shipping  in  the  firth,  is  dropped 
from  the  top  of  Nelson's  monument  on  the  Calton'  Hill,  a  time-gun  is 
fired  (automatically)  at  the  castle,  and  several  clocks  are  electrically 
controlled,  some  of  them  being  exposed  for  the  convenience  of  the 
public.    Time  is  sent  daily  to  Dundee. 

Dundee. — Signals  are  received  daily  from  Greenwich  and  Edinburg, 
and  a  timegun  is  fired  (automatically)  at  1^,  Greenwich  mean  time. 

Dublin. — The  Greenwich  time-signal  is  received  daily  at  10  a.  m.,  and 
distributed.    I  am  not  informed  as  to  the  details. 

Belfast. — ^The  Greenwich  signal  is  received  at  10  a.  m.,  and  distrib- 
uted. 

Guernsey. — The  Greenwich  time-signal  is  received  at  10  a.  m. 

Newcastle. — Automatic  time-gun  at  1^,  Greenwich  time. 

Sunderland. — Automatic  time-gun  at  Greenwich  1^. 

MiDDLESBOROUGH. — Automatic  time-gun  at  Greenwich  1^. 

Kendal. — Automatic  timegun  at  Greenwich  1^. 

Deal. — A  time-ball  is  dropped  at  1^,  automatically,  from  Greenwich. 

Start  Point  and  Portsmouth.— .Time-balls  at  1^  are  proposed. 

KoRWiCH.— Greenwich  time  is  daily  distributed. 

Stockton. — Greenwich  time  is  daily  distributed. 
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Worcester. — Greenwich  time  is  daily  distributed. 

Nottingham. — Greenwich  time  is  daily  distributed. 

Greenwich. — Time-balls. — A  time-ball  is  dropped  at  the  observa- 
tory at  1^  daily,  which  is  plainly  visible  to  the  shipping  in  the  Thames. 
A  time-ball  is  dropped  (automatically)  at  Deal;  it  has  been  lately  pro- 
posed to  drop  a  time-ball  at  Portsmouth,  and  the  astronomer  royal  sug- 
gests that  one  should  also  be  established  at  Starr  Point. 

Time-signals. — The  current  is  sent  hourly  from  Greenwich  to  the  gen- 
eral post-office.    This  hourly  current  is  transmitted  to  ten  subscribers 
(mostly  chronometer-makers)  in  London.      The  Westminster  clock  on 
the  houses  of  Parliament,  as  well  as  the  clock  at  the  general  post  office, 
records  its  errors  at  Greenwich  electrically.    The  10  a.  m.  current  \& 
sent  automatically  to  21  provincial  towns  in  England,  (where  there  are 
subscribers,)  and  to  Guernsey,  Edinburg,  Glasgow,  Dublin,  and  Bel- 
fast.    In  acldition  to  controlling  the  automatic  sender,  this  current  in- 
fluences a  sounder,  and  when  this  is  heard,  the  signal  is  sent  by  hand 
to  over  600  offices  in  direct  communication  with  the  central  one.    This 
includes  the  principal  railway  termini.     Many  of  these  600  offices  redis- 
tribute the  time-signal  at  10  a.  m.  to  the  branch  offices  radiating  from 
them.    The  1  p.  m.  current  is  transmitted  automatically  to  Newcastle, 
Sunderland,  Middlesborough,  Kendal,  Hull,  Norwich,  Stockton,  Worces- 
ter, and  Nottingham.   At  the  first  four,  time-guns  are  fired ;  at  the  others, 
the  current  either  drops  a  time-ball,  or  registers  itself  through  a  gal- 
vanometer.    It  should  be  noted  that  the  signals,  as  sent,  are  the  best 
determinations  of  time  possible  under  the  circumstances,  and  that  the 
final  correction  to  the  sending-clock  on  any  day  is  subsequently  deter- 
mined with  great  care.    So  much  labor  is  expended  upon   the  system 
that  the  astronomer  royal  considers  that  these  hourly  signals  "  may  be 
used  for  accurate  determinations  of  longitude." 

No  pains  are  spared  in  the  carrying  out  of  this  admirable  system,  and 
the  observatory  is  rewarded  by  the  very  high  appreciation  w  hich  its 
labors  in  this  direction  have  commanded  from  ship  masters  and  owners, 
from  the  railways,  and  from  the  general  public. 

It  should  be  mentioned,  in  connection  with  the  time-signal  system  of 
Great  Britain,  that  the  post-office  department  will  undertake  to  con- 
struct and  maintain  a  private  wire,  and  to  furnish  the  Greenwich  time- 
signals  to  the  private-houses,  &c.,  of  subscribers  at  very  low  rates,  and 
this  system  is  carried  out  quite  extensively. 

I  permit  myself  to  make  a  few  remarks  upon  the  various  systems  sug- 
gested by  the  above  data,  and  by  the  information  I  was  able  to  acquire 
in  England,  in  so  far  as  they  apply  to  the  United  States. 

CONTROLLED  CLOCKS. 

The  system  which  has  been  found  most  satisfactory  abroad  contem- 
plates theVstablishment  of  controlled  seconds  clocks,  exposed  in  public 
places,  so  that  from  the  clock-face  there  may  at  once  be  taken  the  hour. 
minutCy  and  second  of  true  time.  Such  clocks  require  a  special  wire,  as, 
in  order  to  be  perfectly  trustworthy,  they  should  be  controlled  from  the 
observatory  clock  by  very  frequent  signals.  It  must  be  remembered 
that,  in  order  to  be  valuable  at  all,  they  must  be  fAorM/^r/iZy  trustworthy, 
and  therefore,  in  this  system,  expensive. 

It  may  be  reasonably  supposed  that  as  fast  as  such  clocks  are  really 
required  by  a  community  they  will  be  applied  for,  either  to  some  one  of 
the  numerous  and  well  equipped  private  observatories,  or  to  the  public 
observatory  ot*  Ibe  XJuVXeOi^VivX^^. 
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It  would  seem  that  this  want  may  be  trusted  to  make  itself  known  in 
the  futare  as  it  has  in  the  past. 

TIME-SIGNALS. 

The  distribution  of  time-signals  (either  with  or  without  controlled 
clocks)  to  railways,  etc.,  is  a  most  important  matter,  in  which  the  United 
States  is  far  behind  England,  for  example,  where  about  500  railway- 
stations  receive  a  signal  daily.  This  is  partly  due  to  the  enormous  ex- 
tent of  America  in  longitude,  so  that  very  different  local  times  are  used 
at  different  places  of  the  same  continuous  railway-line,  and  partly  to 
the  fact  that  the  telegraphs  are  owned  by  the  government  in  England, 
thus  rendering  the  execution  of  a  general  system  of  time-signals  com- 
paratively easy.  In  the  opinion  of  many  experienced  and  prominent 
railway  officials,  it  is  quite  feasible  and  very  desirable  for  all  railways 
to  be  operated  by  one  common  time,  and  the  first  step  toward  this  is 
plainly  the  certainty  that  the  time-signals  which  are  now  regularly  sent 
from  the  Naval  observatory  shall  reach  each  railway-station  once  daily, 
at  lea^t.  This  would  require  contracts  to  be  entered  into  with  the  various 
telegraph  companies,  binding  them  to  the  delivery  of  the  signals,  and 
probably  this  change;  which  would  involve  considerable  expense,  is  not 
at  present  called  for.  If  the  want  is  made  known,  ample  facilities  exist 
at  the  Naval  observatory,  etc.,  for  supplying  it. 

It  should  be  remarked  that  this  change,  as  well  as  the  changes  it 
would  imply,  and  which  would  follow  as  natural  consequences,  is  not  by 
any  means  so  violent  as  the  change  from  the  English  system  of  measures 
— feet,  pounds,  bushels,  etc. — to  the  metric  system — metres,  grammes, 
litres,  etc. — often  proposed  and  now  partially  adopted.  In  the  lat- 
ter case  the  units  are  altered,  and  for  the  first  generation,  at  least,  con- 
tinual reference  will  have  to  be  made  from  the  old  system  to  the  new ; 
whereas  in  the  first  case  the  units  remain  the  same,  and  the  point  of 
reference  only  is  changed.  Once  familiarize  a  citizen  of  Detroit  with 
the  fact  that  his  local  mean  noon  is  to  be  called  12^  24™,  and  the  transi- 
tion would  hardly  be  noticed. 

It  has  been  said  that  the  various  cities,  towns,  etc.,  could  be  trusted 
to  ask  for  such  facilities  in  the  way  of  standard  time  as  they  required, 
and  that  the  numerous  private  observatories  or  the  Naval  Observatory 
could  easily  supply  any  want.  The  necessity  for  time  signals,  time-balls, 
or  time-guns  for  the  benefit  of  navigators  would  be,  on  the  other  hand, 
a  want  long  felt  before  an}'  ofiicial  and  formal  request  for  their  estab- 
lishment would  be  made. 

A  time  gun,  if  established  in  New  York  Harbor  for  example,  would 
be  used  by  a  great  number  of  vessels,  which  would  be  saved  thereby 
the  necessity  of  sending  their  chronometers  to  the  city  for  rating,  and 
thus  exposing  the  instruments  unnecessarily  to  the  danger  of  a  change 
of  rate  in  the  transportation  back  to  the  ships. 

A  time  gun  at  Hampton  Roads  would  be  used  by  all  vessels  proceed- 
ing on  long  voyages  from  Baltimore,  the  Potomac,  and  Richmond,  and 
by  the  large  number  of  ships  calling  at  Hampton  Roads  for  orders 
where  to  carry  their  cargoes.  It  would  be  particularly  valuable  to  ships 
using  this  roadstead  as  a  harbor  of  refuge  on  their  voyages,  which  ships 
at  present  seldom  or  never  wait  for  fair  weather  to  rate  their  chronome- 
ters, but  on  the  first  appearance  of  settled  weather  slip  out  to  sea  to 
continue  their  voyages. 

The  absence  of  such  time-signals  has  not  given  rise  to  formal  requests 
for  them,  simply  because  the  masters  of  ships  entering  aw^  ^q»t\>  ^^^  ^^\s.- 
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Btantly  changing,  and  becaase,  from  the  natare  of  their  profession,  lit- 
tle or  no  concerted  action  can  be  expected  from  them.  It  woald  be 
plainly  an  advantage  not  only  to  merchant  vessels,  but  to  ships  of  war, 
if  the  two  signals  above  named  could  be  established.  If  this  could  be 
economically  done  it  might  be  considered  advisable.  In  the  case  of  ves- 
sels of  the  Navy,  few  are  now  fitted  out  and  sail  from  the  Washington 
yard.  They  therefore  receive  their  chronometers  from  the  Naval  Ob- 
servatory after  a  longer  or  shorter  railway  journey.  The  rates  of  the 
chronometers  are  thus  altered  by  this  unavoidable  cause,  and  the  advan- 
tages to  the  Navy  which  should  result  from  the  careful  comparisons  and 
tests  of  chronometers  now  made  at  the  Naval  Observatory  are  somewhat 
lessened.  In  order  that  the  greatest  benefit  to  the  Navy  should  result 
from  the  trials  of  chronometers  at  the  Naval  Observatory,  it  is  necessaiy 
that  the  standard  time  which  is  there  daily  determined  should  be  avail- 
able to  navigating  officers  at  the  various  ports,  to  aid  them  in  getting 
the  final  rates  for  their  chronometers  before  sailing.  Although  the 
navigators  should  also,  in  all  cases  where  it  is  possible,  rate  their  chron- 
ometers by  their  own  observations,  yet  this  is  a  process  requiring  time, 
and  one  which  circumstances  may  render  impracticable. 

To  do  it  properly,  observations  are  required  on  two  dates  at  leoit 
five  days  apart.  This  may  not  be  practicable :  firsts  because  this  entire 
time  may  be  cloudy,  and  second^  because  the  ship  may  be  required  to 
go  to  sea  in  the  meanwhile.  During  a  w«r  the  difi&culty  w^ould  be 
increased.  A  very  simple  and  economical  way  has  lately  been  sug- 
gested, by  which  these  wants  could  be  filled  satisfactorily  and  cheaply. 
It  provides : 

Ist.  That  each  navy-yard  on  the  Atlantic  coast,  or  so  many  of  them 
as  it  may  be  desirable  to  include  in  the  system,  should  connect  the 
office  of  its  navigation-officer  with  the  nearest  telegraph  office.  This 
could  be  done  at  a  cost  of  about  $80  a  mile,  and  the  annual  cost  of  main- 
tenance is  trifling.  The  total  first  cost  for  each  navy-yard  could  hardly 
be  more  than  $100. 

2d.  The  noon-signal  from  the  Naval  Observatory,  Washington,  should 
be  received  daily  by  the  navigation-officer  at  each  yard  by  his  chronom- 
eter.    Its  error  on  Washington  time  would  thus  be  known,  and  its  rate. 

3d.  At  0^  51™  47».88,  Washington  mean  time  =  6**  Greenwich  time,a 
time-gun  should  be  fired  at  the  navy-yard  by  a  simple  electric  curreut. 
If  desired,  a  time-ball  could  be  substituted  for  the  gun.  The  annual  ex- 
pense of  maintaining  either  of  these  would  be  very  small,  and  the  first 
cost  of  the  ball  trifling.    The  guns  are  already  at  hand. 

By  the  method  here  proposed,  which  requires  the  sif^rnal  to  be  made 
by  a  local  battery  at  the  yard,  and  not  by  a  curreut  from  Washington,  the 
difficulties  of  performing  this  latter  operation  automatically  by  tele- 
graph from  Washington  are  avoided,  the  expense  is  greatly  reduced,  the 
cost  of  the  necessary  apparatus  is  lessened,  aud  the  services  of  highly 
intelligent  officers  are  enlisted,  most  of  whom  are  familiar  with  the 
simple  electric  ajiparatus  employed,  from  their  previous  experience  at 
the  j^ewport  torpedn  station. 

It  should  be  undcistood  that  any  error  in  giving  the  time  sign*^ 
should  be  noted  in  the  daily  papers. 

4th.  To  the  carrying  out  of  the  above  programme  it  is  essential  tUi 
the  time  signals  from  Washington  should  be  transmitted  daily,  withoot 
the  least  chance  of  failure  or  interruption.  A  service  of  this  sort  mn^ 
be  absolutely  unbroken,  aud  must  be  executed  with  the  most  scrupoloos 
accuracy,  or  it  is  worse  than  useless. 

In  order  to  t\i\s,  a  co\iU*ek«X,  ^ovMXivv;^ \ft  Vie  made  with  the  telegraph 
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companies,  bindiDg  them  to  tranumit  the  DOon-aigDal  from  WashingtoD. 
The  cost  of  this  will  be  aboat  as  below : 

Tawly. 

For  the  Norfolk  yard 8313  00 

FortheNaw  York  vanl ■  313  00 

For  tbe  PhilndelphU  yard 313  00 

For  tbe  BoBton  ;ard 626  00 

For  the  Portsmoath  yard 93a  00 

The  entire  cost  of  the  expttrimeiit  for  one  year  at  the  New  York  aud 
Norfolk  navy-yards  will  be  about  $800.  tt  is  snbmittt^d  that  the  Navy 
will  receive  tbe  immediate  benefit  of  tbis,  and  that  incidentally,  and  at 
a  trifling  expense,  much  good  can  be  done  for  vessels  of  the  merchant 
service. 

T. — THE  BATHOHETBB  OP  DB.   C,  W.  SIBMBNS,   F.  B.  S.,  ETC. 

Tbe  best  description  of  this  instrument  is  to  be  found  in  Nature  for 
March  30, 1876,  from  which  the  following  account  is  taken : 

ON  DETERMINING  THE  DEPTH  OF  THE  SEA  WITHOUT  THE  USE  OF  THE 
80UNDINQ-HNE. 
Tbi«  is  the  titln  of  &  paper  which  hoa  been  presented  to  the  Royal  Society,  and  Mr. 
Siemens  gave, at  tbe  meeting  of  the  24th  nltiiDo,  a  description  of  theinstniment  which  he 
lias  designed  with  this  object.  He  commeuoed  by  giving  a  mathematioal  statement  of 
the  effect  of  local  attraction,  to  a  certain  depth,  on  a  body  placed  at  tbe  surface  of  tbe 
earth,  »ssiiming  it  to  be  of  uniform  density,  spherical  in  form,  and  UDaffeoled  b;  cen- 
trifugal action.  For  small  valnes  of  depth  (h)  this  attraction  is  2ith.  The  original  for- 
ninla  ftoox  which  tbia  is  deduced  is :  

and  by  snbstitntinnof  2  JIfbr  A  in  this.  Newton's  statement  of  tbe  total  attraction  ^R?r 
ia  obtained. 

Now,  if  in  place  of  tbe  solid  anbstnnce  which  fi)rm8  the  eiterior  crnst  of  the  earth, 
whose  density  may  be  taken  to  be  tho  mean  density  of  siipt^rlicial  rock,  water,  a  ma- 
terial of  less  density,  is  Hnbatitnted,  it  is  stiowii  that  tlie  tiital  attraction  must  be  di- 
tniniMbed,  and  the  mcasnre  of  this  diminution  is  n  meaxuro  i>f  tbe  depth  of  light  sub- 
st4>ucu  wliich  bas  lieen  snbstitnted  .fur  beavy.  If  wo  wore  in  possession  of  tba  exact 
mean  density  of  the  eartli.  of  that  of  tile  sarface-mek,  and  of  H^a-water,  a  scale  could 
be  calculated  b«fure1iand  to  show  wbat.  d>^p|.h  would  agren  witb  a  certain  diminution 
of  tbu  mennured  effect  of  gravitalioti.  S>icb  an  approximitt^  calculation  was  made  in 
dttsiiining  tbe  inHtminent.  hut  Mr.  Siemens  bas  preferred  M  compare  the  readings  of 
tbt:  instrument  witb  arlual  Bonnditigs,  in  order  to  ol>tain  a  scale. 

Tbe  instrument,  which  in  called  a  hathom<>tt>r,  consists  ot  the  following  parts:  a 
weight,  being  a  column  of  mt-rcuTy  affected  by  variation  of  gravitation,  a  coanterbal- 
ancr,  being  springs  unafl'ectBd  by  vamtion  of  gray-  .---jl-, 
ilatiou,  and  an  arrangement  by  which  tbe  variations 
in  gravitation  can  be  read  as  depth  in  units.  Tlie  i 
column  of  mercury  is  maintained  in  a  vertical  steel  \ 
tube  having  cup-like  extensions,  tbe  lower  portion 
being  close<l  by  a  corrugated  diaphragm  of  tbin  ateel 
plate,  and  the  upper  portion  containing  an  aperture 
for  filling  the  iustrunient.  baviug  a  screw  stopper. 
The  internal  diameter  of  Ibe  tube  is  rfdneedat"-' 
upper  portion,  in  ordet  that  tbe  vertical  oscitlat 
of  the  mercury  prodiiceil  by  tlie  molinu  of  a  vessel  g  ^,^ 

in  a  sea-way  may  bo  reduced  to  a  minimum,  and  tbe  C  f -"^  ■.  ,:. 

Instniment   is  8nsj>endi'd  in   a  universal  Joint  above  V^    '  .'/ 

its  center  of  gravity,  bu  that  it  may  always  hang  in  "...  ' 

a  vertii'al  position  lit  »ea.  and  is  inclosed  in  an  air-  -:' 

tight  CHSiiig,  so  that  it  may  not  be  under  the  influence  of  atmospheric  changes.  Tbe 
weight  of  the  column  uf  mercury  is  balanced  at  the  center  of  the  diapbragui  by  tbe 
elasticity  of  the  st-eel  springfi,  and  the  modus  operaiuli  of  the  instrument  is  evident ;  aa 
,tbe  nierrnry  diminishes  in  potential  tbmngh  the  effects  of  diminished  attraction,  the 
action  on  the  springs  diminishes,  and  Miese  shorten  lyion  themselves. 

There  are  some  peculiarities  in  the  mechanical  arrangementof  tbe  instrument  which 
repay  examination.  Rotb  ends  being  open  to  the  air.  ita  indications  are  not  affected 
by  variations  of  atmospheric  pressure.  Witb  regard  to  temperature,  the  iDStrament 
is  parailiermal. 
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The  description,  etc.,  in  the  Catalogue  of  the  Soath  Kensington 
Exhibition,  (2d  edition,  page  S5^)  should  also  be  consulted. 

By  the  courtesy  of  Dr.  Siemens  I  was  enabled  to  see  the  manuscript  ac- 
count of  soundings  taken  with  this  instrument  on  board  the  Faraday  k 
October  and  November,  1S75,  and  in  March  and  April,  1876.  During  hei 
voyage  across  the  Atlantic  at  that  time  frequent  soundings  were  made 
with  the  piano-wire  sounding  apparatus  of  Sir  William  Thompson,  and 
at  each  one  of  these  soundings  the  bathometer  was  read  by  Dr.  Hicks, 
who  had  it  under  his  charge.  The  results  are  exhibited  in  the  follow- 
ing table : 


A. 

B. 

A-B. 

(A-B)  -1-  B. 

Bathometer. 

.Piano*  wire. 

Error  of 
bathometer. 

Fathoms. 

Fatkonu. 

Fatkom$. 

Percent. 

aoi 

197 

+     4 

+0.020 

99 

100 

-     1 

-  .010 

63 

54 

+    9 

+  .185 

82 

82 

0 

.000 

218 

214 

+     4 

+  .019 

78 

69 

+     9 

+  .130 

56 

54 

+    2 

+  .037 

55 

54 

+    1 

+  .017 

90 

56 

-    6 

-  .107 

47 

54 

-    7 

-  .130 

50 

58 

-    8 

-  .138 

66 

69 

-    3 

-  .043 

82 

73 

+     9 

+  .122 

56 

47 

+    9 

+  .171 

49 

46 

+    3 

+  .065 

80 

69 

+  11 

+  .160 

111 

100 

+  11 

+  .110 

S15 

200 

+  15 

+  .075 

69 

64 

+     5 

+  .078 

80 

80 

0 

.000 

86 

86 

0 

.000 

68 

76 

-    8 

-  .105 

388 

353 

-f  35 

+  .099 

799 

698 

+  101 

+  .143 

607 

503 

+  104 

+  .206 

2,789 

2,516 

+273 

+  .108 

2,388 

2,320 

+  68 

+  .029 

1,907 

1,861 

+  46 

+  .025 

1,615 

1,700 

-  85 

-  .050 

a083 

"" 1 

The  following  soundings  were  taken  in  March  and  April,  1876,  h] 
Alexander  Siemens,  esq.,  near  Nova  Scotia.  Some  sources  of  error  ha( 
in  the  meanwhile  been  removed : 


A. 

B. 

A-B. 

(A  -  B)  -t-  B. 

90 

90 

0 

0.000 

94 

92 

+  2 

+  .022 

95 

94 

+  I 

+  .Oil 

107 

101 

+  6 

+  .059 

105 

105 

0 

.000 

64 

64 

0 

.000 

64 

61 

+  3 

+  .049 

56 

53 

+  3 

+  .057 

66 

68 

-  2 

-  .030 

29 

27 

+  2 

+  .074 

43 
M«^n 

38 

+  5 

+  .132 

0039 

It  will  be  seen  from  the  table  that  the  mean  error  is  a  little  over 
per  cent,  for  the  ftist  \.i'\3l\^,  ^\3ix\w^  ^Mch  time  the  instrument  (whicl 
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was  the  first  of  its  kind)  was  subject  to  various  sources  of  error,  some 
of  which  have  now  been  removed  by  better  mechanical  arrangements, 
and  a  few  of  which  remain  to  be  overcome.  It  will  also  be  observed 
from  the  second  part  of  the  table  that  in  April,  1876,  after  certain  of 
these  mechanical  difficulties  had  been  overcome,  the  percentage  of  error 
was  much  reduced,  so  that  a  sounding  by  the  instrument  and  one  by 
the  line  agreed  on  the  average  to  within  about  four  'per  cent.  Dr.  Sie- 
mens  is  now  engaged  in  incorporating  some  improvements  into  a  new 
instrument  of  this  kind,  and  in  particular  in  substituting  for  the  corru- 
gated diaphragm,  which  supports  the  column  of  mercury,  one  made  of 
steel  which  is  sawed  through  in  a  spiral  form  and  covered  by  a  sheet  of 
India  rubber. 

In  the  trial  of  this  first  bathometer,  Dr.  Siemens  took  it  to  the  top  of 
the  great  clock-tow^r  of  the  Houses  of  Parliament,  (315  feet)  and  it 
was  found  to  read  very  closely  what  theory  demanded.  It  may  be  rea- 
sonably hoped  that  the  mechanical  difficulties,  which  are  very  great, 
can  be  so  far  overcome  as  to  cause  the  instrument  to  read  in  the  open 
sea  within  1  or  2  per  cent,  of  the  true  depth  on  the  average.  It  must 
be  remembered  that  the  piano-wire  apparatus  gives  the  depth  of  water 
immediately  below. the  ship,  while  the  bathometer  gives  an  indication 
of  an  attraction  (or  of  a  deficiency)  which  is  the  result  of  the  depth  of 
water  for  several  miles  in  every  direction.  It  gives  the  mean  depth 
over  a  certain  area. 

A  difficulty  will  always  arise  in  the  use  of  this  device  as  a  navigating 
instrument  in  general,  as,  on  approaching  close  to  the  land,  it  will  give 
an  indication  due  not  only  to  the  depth  of  water  beneath  the  ship,  but 
partially  due  to  the  height  of  the  neighboring  land  above  the  level  of 
the  sea.  Thus  we  may  expect  to  find  ahcays  a  reading  of  the  instru- 
ment near  the  shore  which  will  be  diflferent  from  what  it  would  give  in 
the  open  sea  over  the  same  depth  of  water,  and  hence,  for  general  cruis- 
ing, such  an  instrument  will  be  an  uncertain  guide  of  a  close  approach 
to  laud.  When,  however,  the  water  shoals  gradually,  so  that  the  100- 
fathom  line  is  25  to  40  miles  from  shore,  in  which  case  the  disturbing 
effect  of  the  distant  land  would  be  very  small,  it  would  indicate  with 
great  certainty  the  shoaling  of  the  water,  and  a  simple  observation  of 
the  rate  of  shoaling  could  not  fail  to  be  of  service  to  the  navigator. 

The  foregoing  objections  would  not  apply,  however,  in  a  case  where 
the  instrument  was  placed  on  a  packet-ship  which  was  continually  mak- 
ing the  same  voyage,  as  on  one  of  the  Atlantic  steamers  for  example. 

If  whenever  the  ship's  position  was  known  the  bathometer  was  read 
and  the  reading  entered  on  the  chart,  and  if  after  ten  or  twenty  voyages  a 
particular  instrument  was  constantly  seen  to  have  the  same  reading  when 
the  ship  was  in  a  given  position,  (as  it  undoubtedly  would,)  it  could  not 
fail  to  be  trusted  as  a  warning  and  as  an  aid.  By  an  experience  of  this 
kind  a  table  of  the  bathometer-readings  which  corresponded  to  partic- 
ular positions  could  be  made  and  thoroughl3^  tested  on  such  a  vessel, 
which  is  constantly  crossing  in  the  same  track,  so  that  after  a  time  the 
reading  of  this  particular  bathometer  would  become  an  important  sign 
of  nearing  a  coast. 

In  this  way,  with  intelligent  officers  who  would  not  fail  to  put  the 
necessary  tests  to  it,  it  may  yet  be  deemed  suitable  to  serve  as  an  import- 
ant aid  to  navigation.  Its  great  use  will  be,  for  the  present,  on  board 
of  special  surveying  ships,  to  indicate  not  so  much  the  actual  and  abso- 
lute depths  as  the  changes  of  depth.  If,  for  example,  a  ship  is  engaged  in 
making  soundings  with  a  trustworthy  apparatus  on  board,  and  if  it  is  found 
that  a  given  depth  by  the  piano-wire  always  corresponds  very  nearly  to 
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the  same  reading  of  the  instrument,  (as  it  would,)  and  if  this  contiDoesto 
be  so,  then  a  change  in  the  reading  of  the  bathometer  woald  indicate  to 
the  commanding  officer  the  passage  over  shoaler  or  deeper  water,  as  the 
case  might  be,  and  it  would  show  the  necessity  for  a  new  sounding,  a 
necessity  which  otherwise  would  be  overlooked.  In  the  hands  of  intel- 
ligent officers  this  instrument,  which  is  now  an  exx)eriment  merely,  may 
become  of  great  value,  and  it  is  quite  within  reasonable  expectations  to 
hope  for  valuable  aid  from  it  in  its  perfected  form. 

It  is  understood  that  an  instrument  of  this  class  will  soon  be  in  the 
possession  of  the  Navy  Department,  and  one  has  been  proposed  for  xm 
on  H.  B.  M.  S.  Fawn,  and  upon  the  reports  of  the  officers  who  have  it  in 
charge  further  opinions  must  be  based. 

In  concluding  this  report,  I  desire  to  express  my  sense  of  its  incom- 
pleteness, which  is  partially  due,  however,  to  theMnipossibility  of  pre- 
senting a  large  portion  of  my  notes  without  a  series  of  drawings  and 
plans.  I  trust  that  some  idea  of  the  importance  of  the  loan  collection 
may  be  obtained  from  it,  and  of  the  great  credit  due  to  its  originators, 
and  to  those  who  carried  out  the  design  in  so  thorough  a  manner. 

I  have  the  honor  to  be,  sir. 

Very  respectfully, 

Your  obedient  servant, 

EDWARD  8.  HOLDEN, 
Professor^  V.  8.  Navy. 

U.  S.  Naval  Observatory,  October  31, 1876. 


A. — Science  and  art  department  of  the  committee  of  council  on  editcatian^  South  KenwifkfiL 

▲RRANOBMBMT   OF  THE  EXHIBFTION. 

The  exhibition  will  consist  of  instruments  and  apparatus  employed  for  reaearehr 
and  other  scientific  parposes,  and  for  teaching.  It  will  also  inclode  apparatus  illos- 
trative  of  the  progress  oi  science,  and  its  application  to  the  arts,  as  well  as  such  asmij 
possess  special  interest  on  account  of  the  persons  by  whom,  or  the  inveetisatioosin 
which,  it  had  been  employed.  The  precise  limits  will  b*^  found  further  detailed  under 
the  several  sections  in  which  the  various  objects  have  been  arranged  for  convenieDce, 
and  for  the  information  of  exhibitors,  rather  than  as  a  matter  of  scientific  classlficatioQ- 
Models,  drawings,  or  photographs  will  also  be  admissible  where  the  originaJs  cannot 
be  sent. 

The  apparatus  may,  in  certain  cases,  be  arranged  in  train  as  used  for  typical  investi- 
gations. And  arrangements  will  be  made,  as  far  as  it  may  be  found  practicable,  for 
systematically  explaining  and  illustrating  the  use  of  the  apparatus  in  the  vahoffi 
sections. 

While  every  care  is  taken  of  objects  lent  for  exhibition,  the  science  and  art  depart- 
ment cannot  l^e  responsible  for  loss  or  damage. 

The  committees  will  have  the  right  of  rejecting  any  object  that  it  may  be  thongfc* 
inadvisable  to  exhibit.  ^ 

The  cost  of  carriage  of  all  objects  selected  for  exhibition  will  be  defrayed  by  the 
science  and  art  department. 

It  is  hoped  that  institutions  or  individuals  having  instruments  of  historic  ioterBii 
will  be  good  enough  to  lend  them. 

Forms  on  which  to  enter  descriptions  of  objects  offered  for  exhibition  may  be  obtwued 
on  application  to  the  director  of  the  South  Kensington  Museum,  Liondon,  S.  W.  Tbe« 
forms  should  be  filled  up  and  returned  as  soon  as  possible,  so  that  exhibitors  b*.^ 
receive  early  intimation  a«  to  the  admissibility  of  the  objects  they  propose  to  send. 

The  exhibition  will  open  on  the  1st  April,  1870,  and  will  remain  open  until  the^ 
of  September,  after  which  time  the  objects  will  be  returned  to  the  owners. 

ARITHMETIC. 

Apparatus  for  teaching  arithmetic ;  calculating-machines;  instru.nents  for  solTisf 
equations;  slide  rules— numbering  and  enumerating  apparatus,  &c. 
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OEOBiETRT. 

Instrainents  used  in  geometrical  drawing;  methods  of  copying  j  pantaffraph,  micro- 
graph ;  Peaocellier's  cell  and  parallel  motion ;  machines  for  description  of  carves  and 
Bpecimeus  of  the  curves  they  describe,  inclading  geometric  taming ;  instraments  for 
giving  graphic  representations  of  phenomena ;  models  to  illastrate  descriptive  geom- 
etry ;  specimens  to  illastrate  the  process  of  making  models  according  to  a  design ; 
models  to  illastrate  solid  geometry,  perspective,  crystallography,  &.C.;  stereoscopic 
illnstrations  of  solid  geometry. 

MEASUREMENT. 

• 

Of  length. — Standard  yard,  meter,  &c. ;  comparator  for  standards  of  length,  (sight 
and  tonch ;)  gauges,  measaring-wheels,  steel  tapes,  &c. ;  micrometers  and  verniers  ; 
cathetometers. 

Of  area, — Planimeters,  &c. 

df  volume. — Standard  gallon,  liter,  &,c.;  pipettes,  burettes.    Meters  for  gas,  water,  &,c. 

Of  angles. — Divided  circles,  theodolites,  clinometers,  goniometers,  &.c. 

Of  ma88. — Standard  pound,  kilogramme,  &,c. ;  vacuum  and  other  balances. 

Of  den«<^.^8pecific-gravity  bottles,  areometers,  &c. 

Of  time.— Clocks  and  pendulums,  chronometers,  watches,  and  balance-wheels ;  tun- 
ing-forks for  measuring  small  intervals  of  time;  chronographs.  ^ 

Of  velocity. — Such  as  Morin's  machine ;  strophometers,  current  meters,  ships'  logs,  &.c. 

Of  momentum, — Ballistic  apparatus. 

Of  force, — Spring  balances,  pressure  gauges,  torsion  balances,  &c. 

Of  work. — Indicators,  dynamometers,  &c. 

KINEMATICS,   STATICS,  AND  DYNAMICS. 

Elementary  illustration ;  position  and  displacement  of  a  point,  a  rigid  body,  or  a 
materiid  system ;  composition  and  resolution  of  displacements;  velocity  and  acceler- 
ation, tneir  composition  and  resolution  ^  displacements  of  a  connected  system  ;  prin- 
ciples of  mechanism ;  rolling  contact,  sliding  contact,  belting,  link  connections,  Hnaft- 
ing,  universal  joints,  &c.;  transmission  of  work ;  relation  between  the  displacement 
of  two  pieces  of  a  machine  and  the  forces  which  they  transmit ;  the  mechanical  pow- 
ers ;  instruments  for  illustrating  the  l^ws  of  motioB,  such  as  pendulums,  gyroscopes, 
dynamical  tops. 

Laws  of  fluid  pressure  ;  stability  of  floating  bodies. 

Discharge  of  fluids  through  orilices,  and  their  motion  in  channels. 

Hydraulic  and  pneumatic  transmission  of  power. 

MOLECULAR  PHYSICS. 

Instruments  and  appasatus  employed  in  teaching,  and  in  the  investigations  and 
observations  connected  with : 

Pressure  on  matter. — Tension,  compression,  (piezometer,)  torsion,  flexion ;  relation 
of  volume  to  pressure  ;  elasticity  of  liquids  and  gases ;  hardness,  (of  solids  and  liquids,) 
toughness,  brittleness,  malleability,  <&c. 

Communication  of  pressure  through  fluids. — Pressure  of  air,  its  consequences  and  ap- 
plications^ barometers,  air-pumps,  siphons,  suction-pumps,  spirators,  d&c. ;  pressure 
of  water,  its  consequences  and  applications ;  levels,  side  pressure,  &o. 

Density. — Methods  of  measuring  densities  of  gases,  vapors,  liquids,  solids. 

Adhesion  and  cohesion, — Condensation  of  gases  in  solids,  solution  of  gases  in  liquids  ; 
mixing  of  gases  with  gases,  (diffusion,  transpiration,  &c.,)  absorption  of  liquids  by 
solids,  (capillarity,  &c.,)  absorption  of  liquids  by  gases,  (evaporation,  &c.,)  mixing  of 
liquids  with  liquids,  (osmose,  diffusion  dialysis.)  Evaporation  of  solids,  solution  of 
solids,  mixture  of  solids  with  solids,  (cementation,  <&c.) 

SOUND. 

Instruments  and  apparatus  employed  in  teaching,  and  in  the  investigations  and  ob- 
servations connected  with : 

Geometricalf  mechanical^  and  optical  methods  of  illustrating  the  laws  of  wave-motion. — 
Progressive  waves,  composition  of  vibrations,  interference,  stationary  waves. 

Generation  of  sound. — Fog-horn,  &c. 

Conduction  of  sound, — Through  solids,  liquids,  and  gases,  stethoscopes. 

Velocity  of  sound. 

Detection  of  sound. — Sensitive  flame,  «fcc. 

Reflection  and  refraction. — Ear- tru  in  pots,  acoustic  lenses,  <fec. 

Dispersion  and  absorption. 

Musical  sounds. — Pitch,  standards  of  pitch,  standard  tuning-forks,  «fec. ;  methods  of 
measnring  and  comparing  rat«»8  of  vibration  ;  toothed  wheels,  syrens,  &c. ;  vibration 
microscopes,  &c. ;  methods  of  illustrating  the  nature  of  musical  intervalM  ;  nianometric 
flames,  mirrored  tuning-forks,  «&c. 
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Musical  quality, — Hlustrations  of  the  dififerent  quality  of  the  sonnds  of  various  instn- 
meats,  harmoDics,  aod  overtones,  resultant  tones,  instrnments  for  studying  qailitj. 
Resonators,  phouaut'Ograplis,  &c. 

Musical  itiaU^ments  illustrating  th^  above. — Methods  of  exhibiting  the  mode  of  Tibrv 
tion  of  various  instruments  and  the  quality  of  the  sounds  yielded  by  them. 

LIGHT. 

Instruments  and  apparatus  employed  in  teaching,  and  in  the  inveetigations  ind 
observations  connected  with : 

Production. — Combustion,  electric  discharge,  &c. 

Measurement  of  intensity,  velocity, 

JoHon  of  matter  on  light. — Reflection,  refraction,  dispersion,  achromatism,  direct  Tision 
prisms,  polarization,  absorption,  (color,)  fluorescence,  Slg, 

Action  of  light  on  light. — Interference,  difi'raction,  measurement  of  wave  length, 
(optical  banks,)  &c. 

Action  of  light  on  matter. — Photography,  radiometry,  phosphorescence,  &o. 

Technical  applications  of  optical  principles. — Light-house,  illumination.,  &c. 

HEAT. 

Instrufnents  and  apparatus  employed  in  teaching,  and  in  the  investigations  and  ob- 
servations connected  with : 

Sources  of  heat. — Chemical,  electrical,  dynamical,  solar,  calorescence,  &c. 

Effects  of  heat  on  mat^.— -Changes  of  temperature,  expansion,  and  change  of  dafi* 
ticity,  liquefaction,  vaporization,  &c. 

Measurement  of  temperature. — ^Thermometers,  pyrometers,  &c. 

Propagation  of  heat. — Radiant  heat — radiometer,  reflection,  refraction,  radiation, 
absorption,  polarization ;  conduction — solids,  liquids,  gases ;  convection — ventila- 
tion, &c. 

Efect  of  change  of  molecular  state  on  temperature. — Freezing-mixtures,  ice-machines,  &c. 

Effect  of  change  of  pressure  and  volume. 

Hea.t  quantity. — Unit  of  heat,  calorimeters,  specific  heat,  &,q.  Methods  of  determin- 
ing latent  heat. 

Mechanical  eqaivaUnt  of  heat. — Methods  of  determining.  Illustrations  of  thermo- 
dynamics. 

Electrical  equivalent  of  heat. — Methods  of  determining. 

A  nalysis  of  solar  radiation. 

MAGNETISM. 

Instruments  and  apparatus  employed  in  teaching,  and  in  the  investigations  and  ob- 
servations connected  with : 

Natural  magnets. 

Peinr)ianent  artificial  magnets. 

Electro-magnets. 

Methods  of  magnetization. — Effects  of  magnetization.  Conditions  affecting  inteoatT 
of  magnetization :  Temperature,  (chemical,)  composition,  strains,  t&c. 

Magnetic  induction  of  all  substances. — Diamagnetism. 

Measurement  of  intensity  of  magnetization,  magnetic  moment. 

Terrestrial  magnetism. — Instruments  for  observation  and  automatic  registration  of  tbe 
magnetic  elements. 

ELECTRICITY. 

'  Instruments  and  apparatus  employed  in  teaching,  and  in  the  investigations  and  ob- 
servations connected  with : 

Production  and  maintenance  of  difference  of  potential. — Electrical  machines  acting  bj 
friction,  induction,  (doublers,  replenishers,  &c.,  Holz's  and  Toppler's  machines,  &c;) 
galvanic  batteries ;  thermo-electric  piles;  magneto-electric  machines.  Other  soared 
such  as  pyro-electricity,  pressure  electricity,  cleavage,  capillarity,  osmose,  &c 

Detection  and  measurement  of  difference  of  potential. — Electroscopes,  electrometci^ 
standarcfs  of  electro-motive  force,  methods  of  comparison. 

Accumulation  of  electricity. — Insulators,  condensers,  accumulators,  effects  dae  tol^ 
cumulated  electricity,  distribution  on  conduct^ors,  polarization  of  dielectrics,  Slc 

Measurement  of  electric  quantity. — Torsion  balances,  standard  accumulators,  methods 
of  comparing  electric  capacities  and  dielectric  co-efficients. 

Detection  and  measurement  of  electric  currents. — GalvanoHcopes,  galvanometers,  voltao* 
eters,  electro-dynamometers,  &c. 

Resistance. — Standards  of  resistance,  methods  of  comparing  resistances,  methods  of 
establishing  absolute  standards,  (British  Association  unit  apparatus.) 

Effects  of  electric  currents. — Production  of  light,  heat,  electrolysis,  electro-diffosJoB. 
Action  on  magnets,  soft  iron,  (electro-magnets,)  action  of  currents  on  currents. 

Technical  opplication  0/  eleclr\c\t\).^L\fc^iVc\«i  \*^\^%\^^Vi,  &.c« 
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ASTRONOMY. 


Star-maps,  catalogues,  globes,  orreries,  &c. 

Meridian  instroments. 

ArraDgements   for    communicatlDg    true 

time. 
Altazimuths,  zenith-sectors,  sextants,  &o. 

Equatorial  tele8Copee,  {  g^|^^^-. 


Micrometers. 

Driving-clocks. 

Special  arrangements  for — 

Celestial  photography. 

Spectroscopic  observations. 

Thermo-electric  observations. 
Siderostats. 


APPLIED  MECHANICS. 


As  the  exhibition  must  be  regarded  as  chiefly  referring  to  education,  research,  and 
other  scientific  purposes,  it  must  in  this  division  consist  principally  of  models,  dia- 
grams, mechanical  drawings,  and  small  machines,  illustrative  of  the  principles  and 
progress  of  mechanical  science,  and  of  the  application  of  mechanics  to  the  arts. 


Properties  of  materials.   . 
Structures  at  rest  and  in  motion. 
Prime  movers. 
Reservoirs  of  energy. 
Regulators. 


The  application  of  the  principles  of  me- 
chanics to  machinery  as  used  in  the  arts. 

Shipping,  naval  architecture,  and  marine 
engineering. 


CHEMISTRY. 


Scientific  instruments,  apparatus,  and  materials  employed  in  the  investigation  and 
teaching  of  chemical  science,  and  in  the  application  of  its  principles  to  scientific  pur- 
poses. 


Diagrams  and  models, 
niustrations  of  analytical  results. 
Specimens  of  chemicals — (a)  organic,  (b) 

mineral. 
Apparatus  and  fittings  for  laboratory  and 

lectures. 
Apparatus  for  gravimetric  and  volumetric 

operations. 


Apparatus  for  distillation  and  filtration. 
Apparatus  for  operations  by  the  dry  or 

hot  method,  such  as  furnace,  blow-pipe, 

&c. 
Refrigeratory  apparatus. 
Apparatus  for  spectrum  analysis. 


Note. — Operations  of  the  following  nature  may  be  illustrated,  viz : 

Gas  analysis. 


Organic  analysis. 
Mineral  analysis. 
Electrolysis. 
Water  analysis. 


Spectrum  analysis. 
Methods  of  investigation  connected  with 
yegetation  and  respiration. 


METEOROLOGY. 


Thermometers  and  barometers,  of  special 

construction. 
Anemometers,  rain-gauges,  hydrometers, 

&.C. 

Self-recording  meteorological  apparatus. 


Illustrations  of  various  systems  of  storm- 
signals. 

Weather-maps. 

Instruments  illustrating  the  phenomena 
of  atmospheric  electricity. 

Instrument-stands. 


GEOGRAPHY. 

Instruments  used  in  surveying. 

Instruments  used  in  geodesy  and  hydrography,  including  hypsometrical  instruments, 
tide-gauges,  &c. 

Projections,  maps,  charts,  models,  and  globes. 

Deep-sea  sounding  apparatus.    Seismographical  instruments. 

GEOLOGY  AND  MINING. 

Instruments  for  field  and  underground  surveying, 
Typical  collections  of  rock-specimens,  including  vein-stones. 
Typical  fossils  arranged  stratigraphically. 
Maps  in  ditferout  stages,  and  finished  maps. 
Geological  models,  horizontal  and  vertical  sections. 

Diagrams  and  plates  of  fossils,  and  general  geological  diagrams  used  in  lectnre- 
Tooms. 

Microscopic  sections  of  rocks  and  minerals,  and  apparatus  for  cutting  such  sections. 
Anemometers,  water-gauges,  mining-barometers,  and  thermometers. 
Mining  plans,  sections  and  models  of  workings. 
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MINERALOGY,  CRYSTALLOGRAPHY,  AC. 

Goniometers. 

Apparatus  for  studying  and  exhibiting  the  optical  characters  of  crystals. 
Sections  for  optical  examination. 

Blow-pipe  and  other  portable  apparatus  for  determining  minerals. 
Collections  of  crystals,  models  of  crystals,  plates  of -crystals,  and  apparatus  for  dnw- 
ing  them. 
Educational  collections  of  minerals,  (&c. 
Diagrams  and  models  for  lecture-rooms, 

BIOLOGY. 

1.  Microscopes  with  accessary  apparatus  for  biological  research,  &c. 

2.  Physiological  apparatus  for  investigating — 

a.  The  growth  and  mechanical  movements  of  living  organisms  and  their  pirto. 
5.  The  cnemical  phenomena  of  living  organisms. 

c.  The  electrical  phenomena  of  living  organisms. 

d.  The  functions  of  the  nervous  and  other  systems. 

3.  Apparatus  for  anatomical  research. 

4.  Apparatus  for  collecting  and  preserving  objects  of  natural  history. 

5.  Appliances  for  teaching  biology. 

A  limited  number  of  examples  illustrating  the  performances  of  the  apparatus  wiD 
be  admissible. 


Science  and  art  department  of  the  committee  of  council  on  education — Loan  colUcHon  ofiOOi' 
tijic  apparatus^  South  Kensington  Museum — Apparatus  in  actionj  explanations^  4^ 

PROGRAMME  FOR  THE  WEEK  ENDING  SATURDAY,  JULY  8,  1876. 

EVERY  DAY. 

10  a.  m.  to  1  p.  m. ;  2  p.  m.  to  4  p.  m.— The  "  Times  "  composing  and  type-casting mir 
chines  at  work,  room  F ;  Pictet*s  ice-making  machine  at  work  in  engine-house,  room  F. 

MONDAY. 

12  noon. — Faija's  motometer,  room  H. 

3  p  m. — Sir  J.  Whitworth^s  measuring-machine  and  testing-machine,  room  H ;  mn- 
sical  instruments,  room  Q, 

4  p^  m. — Bosanc^net's  enharmonic  harmonium,  room  Q ;  Holmes's  fog-horns,  room  E ; 
Zanni's  telegraphic  apparatus,  room  F. 

5  p.  m.-— Warden,  Clarke  and  Muirhead's  electric  apparatus,  room  F. 
7.30  p.  m. — Post-office  telegraphic  apparatus,  room  P. 

8  p.  m.  to  9  p.  m.— Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m.— Lecture  by  the  Right  Hon.  Lyon  Playfair,  C.  B.,  M.  P.,  F.  R.  S.,  on  "Air  ind 
airs,  as  illustrated  by  the  Magdeburg  hemispheres  and  Black's  and  Cavendish's  bal- 


ances." 


TUESDAY. 


U  a.  m.  to  4  p.  m.— M.  Wiesnegg's  furnaces,  &c.,  laboratory  adjoining  room  G. 
2.30  p.  m. — Lowne's  ventilation  ai^emoraeter,  (Dr.  Mann,)  room  G. 

3  p.  m.— Spectrum  of  electric  light,  room  F;  Stanley's  pantographs,  room  G. 

4  p.  m. — Mr.  Bonomi's  apparatus  for  the  identification  of  men,  room  M. 

5  p.  m. — Instruments  lent  by  metorological  office  explained,  room  L. 
6.30  p.  m. — Mr.  Etler's  electric  machine,  conference  room. 

7  p.  m. — Tisley  and  Spiller's  pendulum-apparatus,  room  H. 
7.30  p.  m. — Post-office  telegraphic  apparatus,  room  F. 

8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 

WEDNESDAY. 

11  a.  m.  to  4  p.  m. — M.  Wiesuegg's  furnaces,  &c.,  laboratory  adjoining  room  G. 
3  p.  m. — Magnetic  observatrory  outside  room  K  ;  Poole's  chronometers,  room  K. 
5  p.  m. — Shand  and  Mason's  fire-engine  models,  room  C. 

THURSDAY. 

3  p.  m. — Major  Ross's  blow-pipe  apparatus. 

4  p.  ro. — Holmes's  fog-horns,  room  E. 

FRIDAY. 

11  a.  m. — ^Tisley  and  Spiller's  pendulum-apparatus,  room  H. 
4  p.  m. — ^Mr.  Skeitc\i\eya  ^N«L^otvm^\«c,xwim  U. 
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SATURDAY. 

2  p.  m. — Edmand  Wheeler^s  microscopes,  &c.,  room  N. 
2.30  p.  m. — Mr.  Laalett's  metroscope,  room  L. 
3.30  p.  m. — Mr.  W.  Groves's  chronograph,  room  K. 
4  p.  m. — Instraments  used  by  geographical  travelers,  room  L. 
4.30  p.  m. — Mr.  PerfgaVs  kinematic  models,  room  H. 
5.30  p.  m. — Siemens^s  bathometer  and  attraction  meter,  room  H. 
8  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m. — Lecture  by  Dr.  Gladstone  on  "  The  work  of  Davy  and  FAraday,  as  illustrated 
by  the  apparatus  lent  by  the  Royal  Institution.'' 

PROGRAMME  FOR  THE  WEEK  ENDING  SATURDAY  JULY  15,  1876. 

EVERY  DAY. 


k.  ro.  to  1  p.  m. ;  2  p.  m.  to  4  p.  m. — The  "  Times"  composing  and  type-casting  ma- 
i  at  work,  room  F;  Pictet's  ice-making  machine  at   work  in  engine-house, 


10  a. 
chines 
room  F. 

MONDAY. 


10  a.  m.— Lecture  to  scieuce- teachers  in  science-schools,  lectnre-theater. 

3  p.  m. — Sir  J.  Whitworth's  measuring- machine  and  testing-machine,  room  H.;  Ma- 
sical  instruments,  room  Q. 

4  p.  m. — Bosanquet's  enharmonic  harmonium,  room  Q ;  Holmes's  fog-horns,  room  E ; 
Lecture  to  science-teachers,  by  Mr.  Merrifield,  F.  R.  S.,  '^  Measurements,  linear  and  snr- 
faoe,"  in  the  lecture-theater.  South  Kensington  Museum. 

5  p.  m. — Instruments  lent  by  meteorological  office  explained,  room  L. 
7.30  p.  m. — Post-office  telegraphic  apparatus,  room  F. 

8  p.  m.  to  9.  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m. — Lecture  by  the  Rev.  R.  Main,  M.  A.,  F.  R.  S.,  on  "  The  instrumental  founda- 
tions of  practical  astronomy,''  conference-room. 

TUESDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Mr.  W.  Spottiswoode,  F.  R.  S.,  on  "  Optical 
instrument  employed  in  the  polarization  of  light." 

3  p.  m. — Spectrum  of  electric  light,  room  F;  Lieut.  Gen.  W.  Smith's  point-finder, 
room  6. 

4  p.  m. — Lecture  to  science-teachers,  by  Mr.  Merrifield,  F.  R.  S.,  on  "  Measurements, 
linear  and  surface  ;"  Sugg's  photometer,  landing  of  south  staircase. 

6.30  p.  m. — Mr.  Etler's  electric  machine,  conference-room. 

7  p.  m. — Tisley  and  Spiller's  pendulum-apparatus,  room  H. 

8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 

8  p.  m. — Lecture  by  Prof.  Francis  Guthrie,  "  Heat  and  work,"  conference-room. 

WEDNESDAY. 

10  a.  m. — Lecture  to  science- teachers,  by  Professor  Roscoe,  F.  R.  S,  "  Technical  chem- 
istry," lecture-theater,  science-schools. 

2.30  p.  m. — George's  ventilating  stove,  (Doctor  Mann,)  laboratory  adjoining  room  G. 

3  p.  m. — Magnetic  observatory,  outside  room  K. 

4  p.  m. — Lecture  to  science-teachers,  by  J.  Norman  Lockyer,  F.  R.  S.,  *'  Spectroscopes," 
lecture-theater.  South  Kensington  Museum. 

THURSDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Professor  Roscoe,  B.  A.,  F.  R.  S., "  Technical 
chemistry,"  lecture- theater,  science-schools. 

3  p.  m. — Major  Ross's  blowpipe  apparatus,  laboratory  adjoining  room  G. 

4  p.  m. — Holmes's  fog-horns,  room  E  ;  lecture  to  science-teachers,  by  J.  Norman  Lock- 
yer, F.  R.  S., "  Spectroscopes,"  lecture- theater.  South  Kensington  Musenm. 

FRIDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Professor  Stokes,  F.  R.  S.,  on  *'  Fluorescence," 
lectnre-theater,  science-schools. 

11  a.  m.— Tisley  and  Spiller's  pendulum  apparatus,  room  H. 

4  p.  m. — ^Lecture  to  science-teachers,  by  Prof.  E.  Ray  Lankester,  on  '^  Mocroecopic  in- 
vestigation," conference-room. 

SATURDAY. 

2.30  p.  m. — Mr.  Laslett's  metroscope^  room  L. 

4  p.  m. — Admiralty  charts,  room  M. 

5.30  p.  m. — Siemens'  bathometer  and  attraction  meter,  room  H. 
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8  to  9  p.  m. — Little  Basses  Rock  light-bouse  lighted,  outside  room  K. 
8  p.  m. — Lecture  by  Dr.  W.  H.  Stone,  on  "  Modes  of  eliciting  and  re-enforcing  soond, 
conierence-room . 

PROGRAMME  FOR  THE  WEEK  ENDING  SATURDAY  JULY  22,  1876. 

EVERY  DAY. 

10  a.  m.  to  1  p.  m. ;  2  p.  m.  to  4  p.  ra.— The  "Times* "  composing  and  type-casUng 
machine  at  work,  room  F;  Piotet's  ice-making  machine  at  work  in  engine-house, 
room  F. 

MONDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Captain  Abney,  R.  E.,  F.  R.  S.,  on  "  Photog- 
raphy/' lecture-theater,  South  Kensington  Museum. 

12  noon. — Barlow's  patent  motometer,  (Mr.  Faija,)  room  H. 

3  p.  m. — Sir  J.  Whitworth's  measuring-machine  and  testing-machine,  room  H; 
musical  instruments,  room  Q. 

4  p.  m.— Bosanqnet's  enharmonic  harmonium,  room  Q  ;  Holmes's  fog-horns,  room  E; 
lecture  to  science-teachers,  by  Mr.  H.  Dent  Gardner,  on  "Time  Measures,"  lecture- 
theater,  science-schools. 

5  p.  m. — Aveling  and  Porter's  road-locomotive,  room  C. 
7.30  p.  m. — Post-office  telegraph-apparatus,  room  F. 

8  p.  m.  to  9  p.  m.— Little  Basses  Rook  light-house  lighted,  outside  room  K. 
8.  p.  m.— Lecture  by  Mr.  C.  V.  Walker,  F.  R.  S.,  on  "  Galvanic  Time  Signals,"  confer- 
ence-room. 

TUESDAY. 

10  a.  m. — Lecture  to  science-teachers  by  Captain  Abney,  R.  E.,  F.  R.  S.,  on  "  Photog- 
raphy," lecture-theater,  South  Kensington  Museum. 
2.30  p.  m. — George's  ventilatiug-stove,  laboratory  adjoining  room  G. 

3  p.  m. — Spectrum  of  electric-light,  room  F. 

4  p.  m. — ^Lecture  to  science- teachers,  by  Mr.  H.  Dent  Gardner,  on  *•  Time  Measores,' 
lecture-theater,  science-schools ;  Sugg's  photometer,  landing  of  south  staircase. 

6.30  p.  m. — Mr.  Etier's  electric-machine,  conference-room.  * 

7  p.  m. — Tisley  and  Spiller's  pendulum  apparatus,  room  H. 

8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 

8  p.  m. — Lecture  by  the  right  honorable  the  Earl  of  Rosse,  F.  R.  8.,  on  "  The  Con- 
struction of  Reflecting  Telescopes  and  their  relative  -advantages  as  compared  with 
Refractors,"  conference-room. 

WEDNESDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Professor  Williamson,  Ph.  D.,  F.  R.  S.,  on 
"  Metallurgical  Processes,"  conference-room. 

3  p.  m.— Magnetic-observatory,  outside  room  K. 

.  4  p.  m. — Lecture  to  science-teachers,  by  Mr.  A.  B.  Kempe,  on  "  Link  Motions,"  con- 
ference-room. 

THURSDAY. 

10  a.  m. — Lecture  to  science- teachers,  by  Professor  Williamson,  Ph.  D.,  F.  R.  S.,  on 
"  Metallurgical  Processes,"  conference-room. 

3  p.  m.— -Major  Ross's  blowpipe  apparatus,  laboratory  adjoining  room  G. 

4  p.  m. — Holmes's  fog-horns,  room  E ;  lecture  to  science-teachers  by  Prof.  T.  F.  Pigot, 
on  "  Geometrical  and  Engineering  Drawing,"  conference-room. 

FRIDAY. 

10  a.  m. — Lecture  to  science- teachers,  by  Prof.  G.  Carey  Foster,  B.  A.,  F.  R.  S,  <« 
"  Electric  Measurements,"  conference-room. 

11  a.  m. — Tisley  and  Spiller's  pendulum  apparatus,  room  H. 

4  p.  m.— Lecture  to  science- teachers,  by  Prof.  T.  F.  Pigot,  on  "  Geometrical  and  En- 
gineering Drawing,"  conference-room. 

SATURDAY. 

7  p.  m. — Specimens  of  glass  with  metals  fused  into  them  by  lightning,  room  F. 

8  to  9  p.  ni. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 

8  p.  m. — Lecture  by  Mr.  W.  Chandler  Roberts,  F.  R.  S.,  on  "  Graham's  Apparatos,'' 
conference-room. 

PROGRAMME  FOR  THE  WEEK  ENDING  SATURDAY  JULY  29,  1876. 

EVERY  DAY, 

10  a.  m.  to  I  p.m.  \  "i  p.m. to  \^.isi.— T\i^**T\\s\Qa"  composing  and  type-eastiug mi- 
chines  at  work,  TOom¥*,  P\c\^\?ft\<i<i-m^\\i^\si'a»0Q:\\5Lfe^\»  ^Qi^\xs.^\v^\i5er-Vx!Cju8e^roomF. 
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MONDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Dr.  W.  H.  Stone,  on  V  Instram^ts  for  experi- 
ments on  sound/'  lectare-theater,  South  Kensington  Museum. 

3  p.  m. — Sir  J.  Whitworth's  measuring-machine  and  testing-machine,  room  H ;  musi- 
cal instruments,  room  Q. 

4  p.  m.— Bosanquet's  enharmonic  harmonium,  room  Q ;  Holmes's  fog  horns,  room  E  ; 
lecture  to  science-teachers  by  Prof.  J.  P.  O'Reilly,  on  ^^Apparatns  for  mining-survey- 
ing," lecture-theater,  science-schools. 

5  p.  m. — Hay  ward  Tyler  and  Co.'s  "  Universal"  steam-pumps,  room  C. 
7.30  p.  m. — Post-Office  telegraphic  apparatus,  room  F. 

8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m. — Lecture  by  Mr.  J.  N.  Douglas,  "  The  light-houses  on  the  Great  and  Little 
Basses  Rocks,  Ceylon,"  conference-room. 

TUESDAY. 

10  a.  m. — Lecture  to  science-t-eachers,  by  Dr.  W.  H.  Stone,  on  "  Musical  instruments 
and  Temperaments,"  lecture-theater.  South  Kensington  Museum. 
2.30  p.  m. — Geovge's  ventilating  stove,  laboratory  adjoining  room  G. 

3  p.  m. — Explanation  of  Russian  instruments,  room  F ;  spectrum  of  electric  light, 
,  room  F. 

4  p.  m. — Lecture  to  science- teachers,  by  Prof.  J.  P.  O'Reilly,  on  ''Apparatus  for  min- 
ing-surveying," lecture-theater,  science  schools ;  Sugg's  photometer,  landing  of  south 
staircase. 

6.30  p.  m. — Mr.  Etler's  electric  machine,  conference-room. 

7  p.  m. — Tisiey  and  Spiller's  pendulum  apparatus,  room  H. 

8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 

8.  p.  m. — Lecture  by  Prof.  N.  J.  Maskelyne,  F.  R.  S.,  "  What  is  a  crystal  f  Answers 
drawn  from  the  loan  collection,"  conference-room. 

WEDNESDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Prof.  G.  Carey  Foster,  B.  A.,  F.  R.  S.,  on 
**  Electric  measurement,"  conference- room. 

3  p.  m. — Magnetic  observatory,  outside  room  K. 

4  p.  m. — Lecture  to  science-teachers  by  Professor  Flower,  F.  R.  8.,  on  *•  Mnseum  speci- 
mens for  teaching  purposes,"  conference-room. 

THURSDAY. 

10  a.  m.— Lecture  to  science-teachers,  by  Dr.  Siemen's,  F.  R.  S.,  on  ''  Measurement  of 
density,  bathometer,"  &c.,  conference  room. 

12  noon. — Demonstration  by  Sir  J.  Whit  worth  of  his  apparatus. 

3  p.  m. — Major  Ross's  blowpipe  apparatus,  laboratory  adjoining  room  G. 

4  p.  m. — Holmes's  fog-horns,  room  E  ;  lecture  to  science-teachers  by  Mr.  Baillie  Ham- 
ilton, on  ^*  New  music^  instruments,"  conference-room. 

FRIDAY. 

10  a.  m. — ^Lecture  to  science-teachers,  by  Prof.  Story  Maskelyne,  M.  A.,  F.  R.  S.,  on 
**  Mineralogical  apparatus,"  conference-room. 

1  1  a.  m.— Tisiey  and  Spiller's  pendulum  apparatus,  room  H. 

4  p.  m.^Lecture  to  science-teachers  by  Dr.  Hnggins,  F.  R.  S.,  '*  The  spectroscope  ap 
plied  to  astronomy,"  lecture* theater,  science-schooLs. 

SATURDAY. 

8  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m. — Lecture  by  Captain  Davis,  R.  N.,  on  ''Arctic  discoveries  as  illustrated  by  the 
maps  and  charts  in  the  collection." 

PROGRAMME  FOR  THE  WEEK  ENDING  SATURDAY,  AUGUST  5,  1876. 

EVERY  DAY. 

10  a.  m.  to  1  p.  m.;  2.  p.  m.  to  4  p.  m. — ^The  "Times  "  composing  and  type-casting  ma 
chines  at  work,  room  F;  Pictet's  ice-making  machine  at  work  in  engine-house, 
room  F. 

MONDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Professor  Michael  Foster,  M.  D.,  F.  R.  S., 
"  Use  of  lecture  experiments  in  biological  teaching,"  lecture-theater,  science-school. 

2  p.  m.  to  5  p.  m. — The  magneto-electric  machine,  by  Gramme,  and  the  electric 
light,  room  F. 

21  N 
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3  p.  m. — Sir  J.  Whitworth's  nieasuring-machine  and  teBtiDg-machine,  room  H. ;  mo- 
sioal  instroments,  room  Q. 

4  p.  m. — Holmes's  fog-horns,  room  E  ;  lecture  to  science-teachers,  by  Mr.W.  Chandler 
Roberts,  F.  R.  S.,  ''Graham's  researches,"  lecture-theater,  science-schools. 

7.30  p.  m. —  Post-office  telegraphic  apparatus,  room  F. 

6  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8p.m. — Lecture  by  Professor  G.  Carey  Foster,  F. R. S.,  ''Electricity  as  a  motive 

power,"  conference-room. 

TUESDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  M%jor  Wilson,  R.  E.,  F.  R.  S.,  "  Suryejing 
instruments,"  lecture-theater,  South  Kensington  Museum. 
2,30  p.  m. — Lightning-conductors,  (Dr.  Mann,)  room  F. 

3  p.  m. — Spectrum  of  electric  light,  room  F. 

4  p.  m. — Sugg's  photometer,  landing  of  south  staircase. 

7  p.  m. — Tisley  and  Spiller's  pcndnlnm  apparatus,  room  H. 

8  p.  m.  to  9  p.  m. — Little  Basses  Rock  ligbt-bouse  lighted,  outside  room  K. 

WEDNESDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Mi^or  Wilson,  R.  E.,  F.  R.  S.,  "  Surveying 
instruments,"  conference-room. 

3  p.  m. — ^Magnetic  observatory,  outside  room  K. 

4  p.  m. — Lecture  to  science-teachers  by  Mr.  R.  H.  Scott,  M.  A.,  F.  R.  S.,  "  Meteorolog- 
icfld  apparatus,"  conference-room. 

THURSDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Professor  Burdon  Sanderson,  M.  D.,  LL.  D., 
F.  R.  S.,  "  Recording  instruments,"  conference-room. 

2  p.  m.  to  5  p.  m.— The  magneto-electric  machine,  by  Gramme,  and  the  electric  ligbt, 
room  F. 

4  p.  m. — Holmes's  fog-horns,  room  E. 

Lecture  to  science-teachers,  by  Mr.  R.  H.  Scott,  M.  A.,  F.  R.  S.,  "  Meteorological  ap- 
paratus," conference-room. 

FRIDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Dr.  Lander  Brunton,  F.  R.  S.,  "  Apparatus 
for  physiological  chemistry,"  conference-room. 

11  a.  m. — Tisley  and  Spiller's  pendulum  apparatus,  roqm  H. 

4  p.  m. — Lecture  to  science- teachers,  by  Mr.  Vines,  B.  A.,  "Apparatus  for  vegetaUe 
physiology/'  conference-room. 

SATURDAY. 

3  p.  m. — Mr.  Pichler's  instruments  for  illustrating  harmony  and  discord,  room  Q. 
8  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 

8  p.  m. — Lecture  by  Capt.  J.  E.  Davis,  R.  N.,  F.  R.  G.  S.,  on  "  Antarctic  discoverica 
as  illustrated  by  the  maps  and  charts  in  the  collection,"  conference-room . 

PROGRAMME  FOR  THE  WEEK  ENDING  SATURDAY,  AUGUST  12,  1876. 

EVERY  DAY. 

10 a.  m.  to  1  p.  m.;  2  p.  m.  to  4  p.  m. — The  " Times"  composing  and  type-castiog  ma- 
chine at  >york,  room  F ;  Pictet's  ice-making  machine  at  work  in  engine-house,  room  F. 

MONDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Professor  Goodeve,  M.  A.,  "  End  measai^ 
ment,"  lecture-theater,  science-schools. 

12  noon. — Barlow's  patent  motometer,  (Mr.  Faija,)  room  F. 

2  p.  m.  to  5  p.  m. — The  Gramme  magneto-electric  machine  and  the  electric  ligbt. 
room  F. 

3  p.m.— Sir  J.  Whit  worth's  measuring- machine  and  testing-machine,  room  U,  Dt- 
siqal  instruments,  room  Q. 


8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m. — Lecture  by  Prof.  Herbert  McLeod,  "  Some  properties  of  gases,"  conference* 
room. 

TTJESDAY. 

10  a.m. — ^Lecture  to  science-teachers,  by  Professor  Goodeve,  M.  A.,  "ConvorsioDd^ 
motion,"  lecture-tbealw,  %e\«ii<5,ft-wi\xw\^ 
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2.30  p.  m.— Solid-flame  bnrnerS)  (Dr.  Mann,)  laboratory  adjoining  room  G. 

3  p.  m. — Spectrum  of  electric  light,  room  F. 

4  p.  m.— Sugg's  photometer,  landing  of  south  staircase ;  lecture  to  science-teachers^ 
by  Professor  Ball,  LL.  D.,  F.  R.  S.,  "Astronomical  instruments/'  conference-room. 

7  p.  m. — ^Tisley  and  Spiller's  pendulum  apparatus,  room  H. 

8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 

WEDNESDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Professor  Goodeve,  M.  A., "  Illustrations  of 
applied  mechanics,^'  lecture-theater,  science-schools. 

'  3  p.  m. — Magnetic  observatory,  outside  room  K. 

4  p.  m. — Lecture  to  science-teachers,  by  Professor  Ball,  LL.  D.,  F.  R.  S.,  "  Calculating 
machines,''  conference-room. 

THURSDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Mr.  Sorby,  F.  R.  S.,  **  Microscopes,"  confer- 
ence-room. 

2  p.  m.  to  5  p.  m. — The  Gramme  magneto-electric  machine  and  the  electric  light, 
room  F.  ' 

4  p.  m. — Holmes's  fog-horns,  room  E ;  lecture  to  science-teachers,  by  Mr.  Bottomley, 
"  Electrometers,"  conference-room. 

FRIDAY. 

10  a.  m. — Lecture  to  science- teachers,  by  Dr.  H.  E.  Armstrong,  "  Organic  chemistry," 
conference-room. 

11a.  m. — Tisley  and  Spiller's  pendulum  apparatus,  room  H. 

4  p.  m. — Lecture  to  science-teachers,  by  Mr.  Bottomley, "  Electrometers,"  conference- 
room. 

SATURDAY. 

3  p.  m.— Mr.  Pichler's  instruments  for  illustrating  harmony  and  discord,  room  Q. 

5  p.  m. — M'Kay'd  patent  equilibrium  drill,  room  C. 

8  to  9  p.  m. — ^Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m. — Lecture  by  Mr.  W.  S.  Mitchell,  M.  A.,  "  The  rise  of  stratigraphical  geology 
in  England  and  some  of  its  practical  results,"  conference -room. 

PROGRAMME  FOR  THE  WEEK  ENDING  SATURDAY,   AUGUST  19, 1876. 

EVERY  DAY. 

10  a.  m.  to  1  p.  m.;  2  p.  m.  to  4  p.  m. — The  ''Times"  composing  and  type-casting 
machine  at  work,  room  F;  Pictet's  ice-making  machine  at  work  in  engine-house, 
room  F. 

MONDAY. 

10  a.  m. — Lecture  to  science- teachers,  by  Professor  Barrett,  "Simple  apparatus  for 
teaching  physics,"  lecture-theater,  science-schools. 

3  p.  m. — Sir  J.  Whitworth's  measuring-machine  and  testing-machine,  room  H ; 
masical  instruments,  room  Q. 

4  p.  m. — Lecture  t-o  science-teachers,  by  Professor  G^ikie,  F.  R.  S.,  "  Geological  maps 
and  apparatus  for  surveying,"  lecture-theater.  South  Kensington  Museum. 

7.30  p.  m. — Post-office  telegraphic  apparatus,  room  F. 
8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m.— Lecture  by  Mr.  W.  J.  Harrison,  F.  G.  S.,  on  the  "  Study  of  Local  Geology 
with  Illustrations  from  Leicestershire,"  conference-room. 

TUESDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Prof.  George  Forbes, "  Thermo-dynamics,  spe- 
cific and  latent  heat,"  lecture-theater,  science-schools. 

2.30  p.  m. — Lowne's  ventilation  anemometer,  (Dr.  Mann,)  laboratory  a^oining 
room  G. 

4  p.  m. — Sugg's  photometer,  landing  of  south  staircase ;  lecture  to  science-teachers, 
by  Professor  Geikie,  F.  R.  S.,  **  Geological  maps  and  apparatus  for  surveying,"  confer- 
ence-room. 

7  p.  m. — ^Tisley  and  Spill^s  pendulum  apparatus,  room  H. 

8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K ;  lecture  by 
Prof.  £.  Hull,  F.  R.  S.,  "  The  physical  geology  of  Ireland  as  compared  with  that  of  Eng- 
land," conference-room. 

WEDNESDAY. 

10  a.m. — Lecture  to  science-teachers,  by  Professor  Kennedy,  C.  E.,  '^  Kinematical 
models,"  conference-room. 
3  p.  m. — Magnetic  observatory,  outside  room  K. 
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4  p.  m. — Lecture  to  science-teachers,  by  Mr.  Fronde,  M.  A.,F. R. S.,  "The  laws  of 
fluid  resistance  as  they  affect  ships/'  conference-room. 

THURSDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Professor  Kennedy,  C.  £.,  ''  Kinematical 
models,'^  conference-room. 

4  p.m. — Lecture  to  science-teachers,  by  Mr.  Froude,  M.  A.,F.^S.,  "Propulsion  of 
ships/'  conference-room. 

FRIDAY. 

10  a.  m. — Lecture  to  science-teachers,  by  Professor  Barrett, "  Sources  of  electricity," 
lecture-theater,  science-schools. 

11  a.  m. — Tisley  and  Seiner's  pendulum  apparatus,  room  H. 

4  p.  m. — Lecture  to  science-teachers,  by  Prof.  George  Forbes,"  "  Conduction  of  heat,^ 
conterence-room. 

SATURDAY. 

3  p.  m. — ^Mr.  Pichler's  instruments  for  illustrating  harmony  and  discord^  room  Q ; 
Major  Ross's  blowpipe  apparatds,  laboratory  adjoining  room  G. 

6  p.  m. — Mr.  Etlers  electric  machine,  conference- room. 

8  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m. — Lecture  by  Prof.  W.  F.  Barrett,  "  Experiments  illustrating  the  analogy  be- 
tween light  and  sound.'' 

PROGRAMME  FOR  THE  WEEK  ENDING  SATURDAY,  AUGUST  86,  187«. 

EVERY  DAY. 

10  a.  m.  to  1  p.  m.,2  p.  ro.  to  4  p.  m. — ^The  "  Times"  composing  and  type-casting  ma- 
chines at  work,  room  F ;  Pictet's  ice-making  machine  at  work,  in  engine-hoase,  room  F. 

MONDAY. 

12  noon. — Barlow's  patent  motometer,  (Mr.  Faija,)  room  F. 

3  p.  m. — Sir  J.  Whitworth's  measuring-machine  and  testing-machine,  room  H;  musi- 
cal instruments,  room  Q. 

7.30  p.  m. — Post-office  telegraphic  apparatus,  room  F. 

8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m. — Lecture  by  Mr.  W.  SpottiswocSe,  F.  R.  S.,  *'  Experimental  iUostratioQS  of 
polarized  light,"  Lecture  Theatre,  South  'Kensington  Museum. 

TUESDAY. 

2.30  p.  m. — George's  Tentilating  store,  laboratory  adjoining  room  G. 

4  p.  m. — Sugg's  photometer,  landing  of  south  staircase. 

4.30  p.  m. — ^Apparatus  lent  by  the  hydrographic  department  of  the  admiralty,  room 
K. 

7  p.  m. — ^Tisley  and  Spiller's  pendulum  apparatus,  room  H. 

8  p.  m.  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 

WEDNESDAY. 

3  p.  m.— Magnetic  obseryatory,  outside  room  K. 

THURSDAY. 
FRIDAY. 

11  a.  m. — ^Tisley  and  Spiller's  pendulum  apparatus,  room  H. 

SATURDAY. 

3  p.  m. — Mr.  Pichler's  instruments  for  Illustrating  harmony  and  discord,  roomQ; 
Major  Ross's  blowpipe  apparatus,  laboratory  adjoining  room  G. 

4  p.  m. — Dynamic  anemometer,  (Aeronautical  Society,)  room  H. 
6  p.  m. — Mr.  Etler's  electric  machine,  conference-room. 

8  to  9  p.  m. — Little  Basses  Rock  light-house  lighted,  outside  room  K. 
8  p.  m. — Lecture  by  Mr.  J.  Baillie  Hamilton,  *'  New  musical  instruments,"  Lectare 
Theatre,  South  Kensington  Museum. 

PROGRAMME  FOR  THE  WEEK  ENDING  SATURDAY.  SEPTEMBSR  8.  1878. 

EVERY  DAY. 

10  a.  m.  to  1  p.  m.,  2  p.  m.  to  4  p.  m. — Pictet's  ice-making  machine  at  work,  in  engioe- 
house,  room  F. 
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MONDAY. 

2  to  5  p.  m. — ^The  Gramme  magneto-electric  machine  and  the  electric  light,  room  F. 

3  p.  m.— Masical  instraments,  room  Q. 

8  p.  m. — Lecture  by  Mr.  H.  W.  Chisholm,  "  Standard  weights  and  measures,''  confer- 
ence-room. 

TUESDAY. 

4  p.  m. — Sugg's  photometer,  landing  of  sonth  staircase. 

7  p.  m. — ^Tisley  and  Spiller's  pendulnm  apparatas,  room  H. 

WEDNESDAY. 

3  p.  m. — Magnetic  observatory,  ontside  room  K. 

THURSDAY. 

2  to  5  p.  m. — ^The  Gramme  magneto-electric  machine  and  the  electric  light,  room  F. 

SATURDAY. 

3  p.  m. — Mr.  Pichler's  instruments  for  illustrating  harmony  and  discord,  room  Q  ; 
Major  Ross's  blowpipe  apparatus,  conference-room. 

6  p.  m. — Mr.  Etler's  electric  machine,  conference-room. 


No.  13.— REPORT  OF  RE AR  ADMIRAL  THORNTON  A.  JENKINS, 
U.  S.  N.,  INTERNATIONAL  CENTENNIAL  EXHIBITION,  1876. 

International  Exhibition,  1876, 
boa^d  on  behalf  of  u.  s.  executive  departments, 
Office  of  the  representative  of  the  Navy  Department, 

3703  Hamilton  street^  Philadelphia^  November  27, 1876. 

Sir:  I  bave  the  honor,  and  very  great  pleasure,  to  report  that  the  na- 
val branch  of  the  International  Centennial  Exhibition  of  1876  (which 
formed  a  very  small  part,  however,  of  the  entire  exhibition,  which  was 
formally  opened  on  May  10  and  formally  closed  on  November  10)  proved 
a  greater  success  than  some  of  its  contributors  and  warmest  friends  had 
in  the  earlier  days  of  the  undertaking  hoped  for. 

The  deep  interest  manifested  by  yourself  from  the  first  in  the  success 
of  the  naval  exhibition,  and  your  continued  anxiety  that  nothing  should 
be  omitted  or  left  undone  that  could  in  any  way  conduce  to  or  add  to  its 
success  strengthened  the  hands  and  gave  great  encouragement  to  my- 
self and  my  associates  on  centennial  duty. 

Without  assuming  to  pass  judgment  upon  the  professional  or  popular 
estimate,  as  mere  exhibits,  of  the  articles  and  objects  arranged  in  the 
naval  section  of  the  Government  building,  I  may  be  permitted  to  say 
that  the  opinions  of  all  classes  of  persons,  so  far  as  I  have  heard,  have 
been  most  favorable  and  greatly  to  the  credit  of  the  naval  department 
and  naval  service  of  the  country. 

On  the  5th  of  May  (five  days  in  advance  of  the  formal  opening  of  the 
exhibition)  the  exhibits  in  the  naval  section  were  arranged  and  in  the 
main  labeled  in  English,  French,  and  German,  showing  sections,  classes, 
numbers,  names,  and  descriptions  of  each  object.  A  catalogue,  embrac- 
ing every  object  on  exhibition,  was  prepared  and  widely  distributed 
among  the  different  foreign  commissioners  and  the  representatives  of  the 
different  States  and  Territories  of  the  United  States. 

A  few  weeks  prior  to  the  closing  of  the  exhibition  the  very  unique 
and  highly  interesting  exhibits  presented  by  His  Majesty  the  King  of 
Siam  to  the  United  States,  through  Bear- Admiral  Reynolds  (command- 
ing Asiatic  station)  and  the  Navy  Department,  were  received  at  the 
Government  building,  and  within  a  week  these  is\xno\\%^^o\y^<^'^-\s^\s.^ 
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iug  articles  were  all  arranged  in  eases  and  on  tables,  all  properly  labeled, 
and  a  catalogae  made  out. 

I  beg  leave  to  inclose  herewith  a  synoptical  table  of  the  naval  exhibits 
and  to  refer  to  the  printed  catalogue  for  further  information  on  the  sub- 
ject. 

I  beg  leave  also  to  refer  to  the  printed  catalogue  of  the  Siamese  col- 
lection for  information  which  could  not  well  find  a  place  in  a  short  report 
to  the  Department 

I  trust  I  may  be  permitted  to  say  in  conclusion  that,  whatever  may 
have  been  the  misgivings  as  to  probable  success  in  the  ontset  of  the 
undertaking,  the  naval  exhibits  at  the  International  Centennial  Ex- 
hibition of  1876  have  been  most  creditable  to  the  Navy  Department,  to 
its  distinguished  head,  to  the  chiefs  of  bureaus,  and  others,  who  fur- 
nished the  articles. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

THORNTON  A.  JENKINS, 

Eear-Admiraly  U.  S.  N.j 
Representative  Navy  Department^ 
Centennial  Exhibition  of  1876. 
Hon.  Geoge  M.  Eobeson, 

Secretary  of  the  Navy,  Navy  Department^  Washington^  D.  C. 


Synoptical  list  of  the  naval  exhibits  in  the  United  States  Oovernment  build- 

ing,  Fairmount  Park,  Philadelphia, 

SECTION  1. — NAVAL  ORDNANCE,  ETC. 

Facsimile  of  a  " monitor '' revolving  turret,  with  two  XVinch  pns 
inside — one  on  an  Eads's  steam-carriage,  and  the  other  an  Ericsson's 
carriage,  complete. 

Class  A. — Heavy  ordnance,  from  XV-inch  to  the  smaller  calibers. 

Class  6. — Different  calibers  of  howitzers  and  Gatling  guns. 

Class  C. — Small-arms,  old  and  new. 

Class  D. — Projectiles  of  every  caliber,  sections  of  shells,  old  and 
new,  &c. 

Class  E. — 

Class  F. — Loading-gear,  cannon -locks  of  different  periods ;  fuses  rf 
different  kinds  and  times,  and  numerous  vent-impressions  after  caDDon- 
firing. 

Class  G. — Models  of  ordnance,  ordnance  implements,  and  utensils  of 
the  past  and  present. 

Class  H. — Ordnance  relics. 

Class  I. — Ordnance  publications. 

Class  K. — Torpedoes  of  different  kinds  used,  or  proposed  to  be  used: 
batteries,  wires,  and  all  the  instruments  and  appliances  nsed  in  tk 
torpedo-service  ;  plans  of  torpedo-station. 

Class  L. — Apparatus  for  measuring  the  force  of  projectiles. 

Class  M. — Dresses  and  arms  of  seamen  and  marines  from  1776  to 
1876,  inclusive. 

Class  N. — Specimens  of  the  different  kinds  and  sizes  of  gunpowder. 

SECTION  2. — NAVIGATION. 

Class  A. — Nautical  and  surveying  instruments  used  in  the  Unit^ 
States  Nav^^  embi^^m^  c>V\ToiiQmeters^  compasses,  magnetic  collimat(ft 
adjustable  bmnacVe,  gt«t\\\aL\AWi-^i»T£i\i^^»fc%^  ^^, 
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Glass  B. — Logs  for  measaring  the  speed  of  vessels;  soundiDg-leads, 
lilies,  and  mechanical  sounding-apparatns. 

Glass  G. — Side  and  head  lights  for  vessels  at  sea ;  deck,  cabin,  and 
other  lamps,  &c. ;  lanterns  used  on  board  ship. 

Glass  D. — Gharts  published  at  the  Hydrographic  Office  of  the  Navy 
Department. 

Glass  E. — Nautical  books  published  and  used  in  the  United  States 
Navy. 

Glass  F. — National* flags,  embracing  those  from  1775  to  1876, com- 
plete; officers'  flags,  signal-flags,  American  bunting,  and  American 
seamless  flags. 

Glass  G. — Publications  of  United  States  Naval  Observatory  from  its 
organization  to  1876. 

Class  H. — Three  buildings, /ac  similes  of  those  used  in  observing  the 
transit  of  Venus,  with  a  sidereal  clock,  and  the  other  instruments  actually 
used  by  the  observers  at  the  different  stations. 

Glass  I. — Belies,  photographs,  charts,  maps,  medals,  journals,  re- 
ports, &c.,  relating  to  or  obtained  from  the  Arctic  regions  during  the 
different  American  Arctic  voyages  of  exploration  and  discovery. 

Glass  K. — The  American  Nautical  AlmauiU)  and  nautical  almanac 
publications  to  1876. 

Glass  L. — Belies  of  Gaptain  John  Paul  Jones,  of  the  Continental 
Navy. 

SECTION  3.— EQUIPMENT. 

Glass  A. — Ships'  galleys — modern. 

Glass  B. — From  the  rope-walk  of  the  Boston  navy-yard  :  American 
and  Bussian  hemp  rope,  Manila  and  other  grass  rope,  and  small  stuff 
of  different  sizes,  including  a  h^mp  cable  of  25  inches ;  specimens  of 
the  different  hemp  and  other  fibers  used  in  the  Navy  for  making  rope. 

Glass  G. — Wire  rope,  made  at  the  Boston  navy-yard,  of  all  the  differ- 
ent sizes  of  hawsers  to  the  smallest  size  made  anywhere. 

Glass  D. — Specimens  of  chain  cables ;  shackles  for  chain  cables, 
anchor-buoys,  link  and  shackle  bending  machine  in  use  at  Washington 
navy -yard,  &c. 

Glass  E. — Specimens  of  cotton  and  hemp  canvas  of  dififerent  num- 
bers used  in  the  Navy. 

Glass  F. — Hoisting-gear. 

Glass  G. — Specimens  of  iron  which  have  been  subjected  to  test  by 
a  commission  under  orders  of  the  Navy  Department. 

Section  4 ^Yaeds  and  docks. 

Glass  A. — Model  of  stone  dry-docks  at  Kittery,  Me.,  Boston,  Mass., 
New  York,  Norfolk,  Va.,  and  Mare  Island,  Gal.,  navy-yards. 

Glass  B. — Specimens  of  oak  taken  from  different  historical  vessels 
of  the  Navy. 

Glass  G. — Plans  of  different  navy -yards,  dry-docks,  cranes,  derricks, 
&c. 

Section  5.— Construction  and  repair. 

Glass  A. — Models  of  vessels  of  war,  old  and  new. 
Class  B. — Bent  knees  for  ship  building. 

Class  G. — Belie  ^of  the  ship  Philadelphia  from  Tripoli,  Africa,  and 
of  the  Lawrence  from  Lake  Erie  ',  relic  of  the  Kearsarge, 
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Section  6. — Medicine  and  surgery. 

Class  A. — Complete  set  of  surgical  instruments,  set  of  surgical  ap^ 
pliances,  hospital-stores,  dispensary  furniture,  model  of  sick-bay,  model 
of  hospital  ship,  articles  for  sanitary  purposes  used  on  board  vessels  of 
war,  photographs  of  the  different  naval  hospitals,  stationery,  blank 
books,  forms,  &c. 

Section  7.— Pay,  provisions,  and  clothing. 

Class  A. — Specimens  of  the  diflferent  articles  composing  the  J^avy 
ration. 

Class  B. — Specimens  showing  original  packages  as  prepared  for  sea. 

Class  C. — Specimens  of  uniform  clothing  used  by  seamen  in  the 
Navy. 

Class  D. — Small  stores  served  to  the  men  on  board  vessels  of  war, 
such  as  tea,  cofifee,  sugar,  tobacco,  pepper,  &c. ;  tape,  needles,  pins, 
sewing  materials,  &c. 

Class  E. — Stationery,  blank  forms,  books,  returns,  &c. 

Section  8. — Steam-engineering. 

Class  A. — Two  marine  steam-engines,  two  tubular  steam-boilen, 
steam-cutter  engines,  steam-cutter  propellers^  firesh- water-distilling 
apparatus,  filtering  apparatus  for  fresh  water,  indicators,  saliometers, 
tools,  implements,  gum  packings,  drawings  of  engines  and  boilers,  pho- 
tographs, &c.,  of  steam  machinery. 

Section  9. — Portraits  of  distinguished  deceased  naval  offi- 

CERS. 

Forty-one  portraits  of  distinguished  deceased  naval  officers,  com- 
mencing with  Commodore  Esek  Hopkins,  the  first  commander-iu-chief 
of  the  Continental  Navy  in  1776. 

Two  portraits  of  representative  petty  officers  of  former  times. 


No.  14.— DETAILED  MOVEMENTS  OF  VESSELS. 

NORTH  ATLANTIC   STATION. 

The  force  on  this  station  is  now  under  the  command  of  Rear- Admiral 
S.  D.  Trenchard,  who  relieved  Kear-Admiral  William  B.  Le  Roy  on  tbe 
31st  of  August,  1876.  Bear*  Admiral  J.  R.  M.  Mullany,  who  was  in  cxm- 
mand  of  the  station  at  the  last  report,  was  relieved  by  Rear-Admind 
Le  Roy  on  the  14th  of  February,  1876. 

'the  flag  of  Bear- Admiral  Mullany  was  transferred  from  the  Worcester 
to  the  Hartford  on  the  5th  of  January,  and  the  Worcester  was  pat  oot 
of  commission  as  a  cruiser  on  the  18th  of  that  month. 

The  force  on  the  station  consists  of  the  Hartford,  (flag-ship,)  18  gans; 
Plymouth,  12  guns ;  Swatara,  8  guns ;  Ossipee,  8  guns ;  Adams,  6  goos; 
Essex,  6  guns;  Huron,  4  guns;  Ranger,  4  guns;  Shawmat,  3  gans; 
New  Hampshire,  store-ship  at  Port  Royal ;  Pawnee,  hospital-ship  at  the 
same  place;  tug  Seaweed;  and  the  iron-clads  Ajax,  2  guns;  Catskillf^ 
guns;  Dictator,  2  g\vT\%\  0«i»\vQi\v\c.\v%^  2  guns;  Lehigh,  2  guns;  Man- 
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hattan,  2  gans ;  Maliopac,  2  guns ;  Montauk,  2  guns ;  Passaic,  2  guns ; 
Saugus,  2  guns ;  and  Wyandotte,  2  guns. 

The  Brooklyn,  Monongahela,  Congress,  Marion,  Vandalia,  Alert,  and 
Pinta  were  also  attached  to  the  station  part  of  the  year. 

The  Hartford  arrived  at  Norfolk,  Va.,  from  New  York,  on  the  24th  of 
December,  1875,  and  the  flag  of  Rear- Admiral  Mullany  was  hoisted  on 
board  January  5, 1876. 

On  the  14th  of  February,  Eear- Admiral  William  E.  Le  Roy  hoisted  his 
flag,  and  on  the  9th  of  March  left  Norfolk  for  Hampton  Roads,  Ya.,  to 
organize  the  fleet,  &c.  On  the  14th,  a  battalion  of  men  was  landed  at 
Fortress  Monroe  and  drilled  with  satisfactory  results.  The  battalion 
consisted  of  men  from  the  Hartford,  Plymouth,  Marion,  Vandalia,  and 
Huron,  and  was  composed  of  8  companies  of  blue-jackets,  288  men ;  3 
companies  of  marines,  102  men  ;  and  6  howitzers,  126  men ;  total,  516 
men. 

On  the  21st  of  March  sailed  for  Port  Royal,  S.  C,  arriving  there  about 
th6  27th.  On  the  23d  of  April  sailed  for  Key  West,  Fla.,  and  departed 
thence  May  2  for  Tampico,  but  touched  at  Brazos  Santiago,  Texas,  the 
admiral  having  received  information  rendering  that  course  necessary. 
After  remaining  there  until  the  loth,  left  for  Tampico,  and  reached  that 
place  on  the  22d.  Finding  American  interests  not  in  immediate  danger, 
sailed  June  14,  and  arrived  at  Port  Royal  on  the  27th.  On  the  8th  of 
July  proceeded  to  Philadelphia,  arriving  on  the  12th,  and  remained 
until  September  26,  on  duty  in  connection  with*the  Centennial  Exhibi- 
tion. Rear- Admiral  S.  D.  Trenchard  relieved  Rear- Admiral  Le  Roy  of 
the  command  of  the  station,  and  hoisted  his  flag  on  the  31st  of  August. 
The  Hartford  left  on  the  26th  of  September,  and  anchored  at  Hampton 
Roads  the  next  day,  where  she  still  remains. 

The  Plymouth  left  the  navyyard,  Norfolk,  December  14, 1875,  and 
dropped  down  to  an.  anchorage  off  the  flag-ship,  Norfolk,  thence  to 
Hampton  Roads  March  9,  1876;  sailed  for  Port-au-Prince  on  the  15th, 
in  company  with  the  Yandalia,  and  arrived  there  on  the  26th.  Left 
Port-an  Prince  on  the  22d  of  April,  and  arrived  at  Kingston,  Jamaica, 
on  the  27th,  remaining  there  until  the  2d  of  May,  and  leaving  on  that 
day,  touching  at  Cape  Mole,  St.  Nicola,  Haiti,  Genoine,  St.  Marks,  and 
thence  back  to  Port-au-Prince,  reaching  the  last-named  place  on  the 
7th.  Left  on  the  8th,  bound  to  St.  Domingo  and  other  ports,  where  she 
touched,  and  returned  to  Port  Royal  on  the  5th  of  June.  Sailed  for 
Charleston,  S.  C,  and  gave  the  crew  liberty,  and  on  the  8th  of  July  left 
for  New  York,  and  reached  there  on  the  14th,  departing  thence  on  the 
28th.  Arrived  at  Halifax  on  the  3d  of  August,  remained  until  the  12th, 
touched  at  Gloucester  on  the  15th,  and,  leaving  there  on  the  17th, 
reached  Boston  the  same  day.  Left  on  the  25th,  touched  at  Gardi- 
ner's Bay,  and  returned  to  New  York  on  the  30th.  On  the  19th  of  Sep- 
tember sailed  for  Philadelphia,  which  port  she  reached  on  the  21st. 
Remained  there  on  duty  in  connection  with  the  Centennial  Exhibition, 
relieving  the  Hartford,  until  the  2l8t  of  November,  when  she  left  in 
company  with  the  Essex,  and  anchored  in  Hampton  Roads  November 
23,  where  she  remains. 

The  Ossipee  left  Port  Royal  about  February  16  for  Pensacola,  Fla., 
and  arrived  there  on  the  29th.  Sailed  on  the  12th  of  April  for  a  short 
cruise  to  Cuba,  returning  to  Pensacola  on  the  23d ;  and  left  on  the  25th 
for  Port  Royal,  with  the  ironclad  Manhattan,  reaching  that  port  on  the 
2d  of  May.  Sailed  from  Port  Royal,  on  account  of  sanitary  reasons,  on 
the  16th,  for  Portland,  Me.,  arriving  there  on  the  27th,  and  remaining 
there  until  the  5th  of  July.    Left  on  that  day,  touched  at  Mount  Desert, 
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and  arrived  at  Boston  on  the  10th,  which  port  she  left  on  the  23d,  and 
anchored  at  Hampton  Roads  on  the  27th.  On  the  14th  of  October  she 
proceeded  to  New  Orleans,  La.  On  her  way  she  put  into  Key  West  for 
coal,  having  encountered  a  harricane,  but  sustained  damages  of  no 
great  extent ;  sailed  on  the  25th,  and  reached  New  Orleans,  where  she 
now  is. 

The  Swatara  left  Para,  Brazil,  December  3, 1875,  whither  she  had 
gone  to  offer  passage  to  the  United  States  to  indigent  Americans  there; 
arrived  at  Port  Royal,  S.  C,  December  27,  and  joined  the  station.  In 
February,  1876,  departed  for  Pensacola,  reaching  that  port  on  the  29th; 
and  leaving  on  the  27th  of  March,  with  the  iron-clad  Mahopac,  for  Port 
Boyal,  where  she  arrived  on  the  10th  of  April.  On  the  21st,  left  for  a 
cruise  to  Key  West  and  the  Gulf  of  Mexico.  May  2,  arrived  at  Key 
West  from  Havana,  and  departed  thence  for  Tampico,  Mexico;  left 
there  about  the  31st  for  a  cruise  to  the  southward,  to  touch  at  Tuspan 
on  her  way  to  Vera  Cruz.  On  the  13th  of  July,  returned  to  Port  Eoyal 
from  cruise,  having  visited  all  the  ports  on  the  coast  of  Mexico  from 
Truxpan  to  Tobasco,  and  on  the  20th  left  for  Halifax,  which  port  8he 
reached  on  the  2Gth.  Left  on  the  8th  of  August  for  Portland,  Me.,  Bos- 
ton, Newport,  and  New  York ;  visited  those  ports,  and  arrived  at  the 
last-named  on  the  6th  of  September,  and  remains  there. 

The  Adams  was  put  in  commission  at  Boston  on  the  2l8t  of  July,  and 
left  for  Philadelphia  on  the  6th  of  August.  Arrived  at  Philadelphia  on 
the  9th,  and  joined  the  station.  On  the  4th  of  September  departed  for 
Norfoll^;  arrived  on  the  6th,  and  left  on  the  16th  for  Hampton  Koads, 
where  she  remained  until  the  .17th  of  November,  when  she  sailed  for 
Port  Royal. 

The  Essex  was  put  in  commission  at  Boston  on  the  3d  of  October, 
and  sailed  for  Philadelphia  on  the  24th,  reaching  that  port  on  the  28tlL 
On  the  21st  of  November  left  for  Hampton  fioads,  and  arrived  there  on 
the  23d,  where  she  remains. 

The  Huron  reported  at  Norfolk  December  17,  1875,  for  duty  on  the 
station,  and  on  the  9th  of  February,  1876,  was  ordered  to  Hampton 
Eoads.  March  21,  left  for  Port  Royal,  S.  C,  arriving  there  on  the  27th. 
On  the  10th  of  April  sailed  for  Vera  Cruz,  where  she  arrived  on  the 
24th.  Left  there,  and  arrived  at  Key  West  on  the  10th  of  Jane  for  coal 
and  provisions,  and  returned  to  Vera  Cruz,  reaching  there  on  the  2dth. 
July  1,  left  Vera  Cruz  and  visited  Frontera,  Tobasco,  Santa  Anna,  aid 
other  ports,  returning  on  the  21st.  August  4,  arrived  at  Port  Royal 
and  sailed  on  the  13th  for  Portsmouth,  N.  H. ;  arrived  on  the  18th, and 
left  on  the  26th  for  Boston  ;  reached  there  on  the  28th,  and  sailed  on 
the  16th  September  for  Hampton  Roads,  where  she  remains. 

The  Shawmut  left  Aspinwall  December  4,  1875,  and  arrived  at  Key 
West  on  the  13th.  In  February,  1876,  ordered  to  Pensacola ;  arrived 
there  on  the  1st  of  March,  and  left  on  the  21st  with  the  iron  clad  Ajax 
for  Port  Royal,  reaching  there  on  the  7th  of  April.  Left  on  the  19th, 
and  reached  Tampico,  Mexico,  on  the  4th  of  May.  Left  on  the  Istd 
June  for  Key  West  for  coal  and  provisions ;  arrived  there  on  the  14th, 
and  returned  to  Tampico  on  the  24th ;  departed  thence  on  the  3d  of  Joiy, 
and  visited  Tuxpan  and  Yera  Cruz,  arriving  at  Key  West  on  the  1st  of 
August ;  sailed  for  Port  Eoyal  on  the  3d,  arrived  the  7th,  and  left  the 
next  day  for  New  London,  Conn. ;  remained  there  until  the  9th  of  Sep- 
tember;  sailed  that  day  for  New  York,  arriving  the  next  day,  and  con- 
tinuing there  until  the  30th,  when  she  departed  for  Hampton  Koads, 
reaching  there  Octob^i  2d^  where  she  remains. 

The  New  Ham\)a\i\ie>\^l\>^w'lcJC«L  ^^-^Y^NiXi^Y^XKi^  of  the  Powhaiao, 
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for  Portr Royal,  arrived  on  the  15th,  and  remained  there  as  a  store  ship. 

The  Pawnee  has  continaed  at  Port  Royal  since  April  13,  1875,  and  is 
used  as  a  hospital-ship. 

The  ironclad  Dictator  remains  at  Port  Royal,  and  the  iron-clad  Canon- 
icus^at  New  Orleans.  The  ironclads  Catskill,  (arrived  in  March,)  Ajax, 
(9,rrived'April  7,)  Mahopac,  (arrived  April  10,)  Saugus,  (arrived  April 
14,)  Manhattan,  and  Lehigh,  (arrived  May  2,)  haviug  been  convoyed 
from  the  Pensacola  and  Norfolk  navy-yards,  remain  at  Port  Royal. 

The  iron-clads  Wyandotte,  Passaic,  and  Montauk  left  Norfolk  and 
anchored  in  Hampton  Roads  November  24. 

The  Brooklyn  arrived  at  Port  Royal  February  14,  left  April  22  for 
Norfolk,  reached  there  on  the  25th,  and  departed  on  the  22d  of  Jane  for 
New.  York,  and  arrived  there  on  the  30th,  and  was  put  out  of  commis- 
sion on  the  21st  of  Jnly. 

The  Congress  arrived  at  Port  Roy^l  January  17,  left  in  the  latter  part 
of  April  for  Philadelphia,  reachiug  that  port  May  6,  remained  there  on 
duty  connected  with  theCentenni^  Exhibition,  (furnishing  four  compa- 
nies of  sailors  as  escort  to  the  President  of  the  United  States  on  the 
opening  day,)  until  July  10, 'sailed  on  that  day,  and  arrived  at  Ports- 
mouth, N.  H.,  on  the  14th,  and  was  put  out  of  commission  on  the  26th. 

The  Monongahela  arrived  at  Port  Royal  February  14,  left  and  arrived 
at  Pensacola  on  the  29th,  and  Sailed  thence  April  6,  with  the  iron-clad 
Saugus,  for  Port  Royal,  arriving  there  on  the  13th.  On  the  24th,  for 
sanitary  reasons,  was  ordered  to  Portland,  Me.,  where  she  arrived  in 
May,  and  from  thence  sailed  to  Newport,  R.  I.,  arriving  there  June  13, 
and  after  a  short  stay  left  for  Norfolk,  which  port  she  reached  and  was 
put  out  of  commission  July  15.  On  the  6th  of  September  was  put  in 
commission  as  a  training-ship. 

The  Marion  was  put  in  commission  at  Portsmouth,  N.  H.,  January 
12,  and  sailed  on  the  22d  for  Norfolk,  Va.,  arriving  at  that  navy-yard 
February-  9,  and  left  on  the  28th,  when  she  joined  the  station  at  Hamp- 
ton Roads,  left  on  the  21st  March,  and  reached  Port  Royal  on  the  27th, 
departed  thence  on  the  19th  April  for  Tampico,  Mexico;  reached  Key 
West  April  2l8t,  and  left  for  the  Rio  Grande  April  22 ;  May  10,  at  Bra- 
zos, Texas,  which  place  she  left  on  the  29th  for  Tampico,  arriving  there 
on  the  31st.  June  4th  departed  for  Key  West,  arriving  there  on  the 
20th,  and  sailed  on  the  23d  for  Lisbon,  Portugal,  to  join  the  European 
station. 

The  Vandalia  was  put  in  commission  at  Boston,  Mass.,  on  the  10th  of 
January,  and  sailed  for  Norfolk  on  the  4th  of  February,  and  arrived 
about  the  7th.  On  the  15th  of  March  left  Hampton  Roads  for  Port-au- 
Prince,^and  reached  that  port  on  the  27th.  Left  on  the  7th  April  for 
J  acme],  Hayti,  arrived  on  the  9th,  and  departed  same  day  for  Kings- 
ton, Jamaica,  where  she  anchored  on  the  11th,  and,  having  taken  in 
coal  and  provisions,  proceeded  on  the  19th  back  to  Port-au-Prince,  ar- 
riving on  the  22d.  Left  on  the  8th  of  May  for  Aspinwall,  at  which 
place  arrived  on  the  15th,  departed  thence  June  10  for  a  brief  cruise  to 
St.  Andrew's  Island  at  tbe  suggestion  of  the  United  States  consul,  and 
returned  to  Aspinwall  on  the  17th.  On  the  2d  of  June  a  party  of  offi- 
cers, bluejackets,  and  marines  from  the  ship,  with  Colombian  troops, 
participated  in  the  funeral  ceremonies  of  the  late  Rear- Admiral  Napo- 
leon Collins,  United  States  Navy.  Left  Aspinwall  July  14,  and  reached 
Port  Royal  on  the  25th,  departed  thence  on  the  29th,  and  arrived  at 
New  York  August  2d,  and  on  the  9th  of  September  left  to  join  the  Euro- 
pean station. 

The  Alert  left  Norfolk  February  25  with  the  iron-clad  Cataklll  €a^ 
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Port  Royal,  S.  C,  and  arrived  there  about  8th  of  March,  and  on  the 
3l8t  departed  for  New  York,  reaching  there  on  the  8th  of  April,  and 
left  on  the  26th  of  May  to  join  the  Asiatic  station. 

*The  Pinta  left  Port  Royal  in  February,  and  arrived  at  Norfolk  on  the  , 
29th  of  that  month  with  invalids,  &c.,  from  Port  Royal,  and  was  pat 
ont  of  commission  on  the  17th  of  April. 

The  Ranger  was  put  in  commission  at  Wilmington,  Del.,  on  the  27th 
November. 

SOUTH  ATLANTIC  STATION. 

The  force  at  this  station  is  now  under  the  command  of  Commodore  G. 
H.  B.  Caldwell,  and  consists  of  the  Richmond,  flag-ship,  14  guns,  the 
former  flagship  of  the  South  Pacific  station,  and  the  Frolic. 

The  Richmond  arrived  at  Montevideo,  Uruguay,  October  21,  having 
left  Valparaiso,  Chili,  September  12. 

The  Frolic  arrived  at  Rio  de  Janeiro,  Brazil,  from  the  United  States 
in  the  latter  part  of  November,  1875;  left  about  December  12,  and 
reached  Montevideo,  Uruguay,  on  the  2 1st,  and  took  the  place  on  the 
station  of  the  Wasp,  which  was  condemned  and  sold.  During  the  year 
the  Frolic  has  been  engaged  in  visiting  Maldonado,  Colonia,  Ensemada, 
Buenos  Ayres,  Montevideo,  and  other  ports  within  the  limits  of  the 
station. 

EUROPEAN  STATION. 

The  following  vessels  comprise  the  force  on  the  European  station, 
under  command  of  Rear- Admiral  John  L.  Worden:  Marion,  7  guns; 
Yandalia,  8  guns. 

The  Franklin,  (flag-ship,)  39  guns,  and  the  Alaska,  12  guns,  were 
attached  to  the  station  most  of  the  year. 

The  Franklin  arrived  at  Lisbon  on  the  8th  of  December,  1875,  and, 
remaining  there  until  the  19th  of  February,  1876,  left  on  that  day  for 
Southampton,  England ;  arrived  on  the  25th ;  departed  thence  on  the 
14th  of  March  for  Cherbourg,  France,  which  port  she  reached  on  the 
17th,  and  left  on  the  22d  for  Gibraltar,  where  she  arrived  on  the  30th. 
On  the  7th  of  April  departed  for  Yillefranche ;  reached  there  on  the 
12th ;  sailed  thence  on  the  16th  of  May,  and  arrived  at  Salonica,  Tor- 
key,  on  the  24th.  Left  that  port  June  5th,  and  visited  Smyrna,  Turkey; 
Beyrout,  Syria  ;  and  Messina,  Sicily,  remaining  a  few  days  at  each  of 
these  places,  and  returning  to  Yillefranche  on  the  4th  of  July,  where 
she  remained  until  the  13th,  when  she  sailed  for  Leghorn,  which  po^ 
she  reached  on  the  15th.  On  the  29th  of  August  left,  and  same  day 
arrived  at  Spezia,  continuing  there  until  the  8th  of  September,  when 
she  left  for  Yillefranche,  arriving  there  the  next  day.  On  the  14th  she 
departed  for  Gibraltar,  on  her  return  to  the  United  States,  reaching 
there  on  the  20th,  and  leaving  on  the  24th  for  Yigo,  Spain.  She  ar- 
rived at  Yigo  on  the  26th,  and  on  the  28th  sailed  for  the  United  States. 
She  reached  New  York  on  the  23d  of  November  via  St.  Thomas. 

The  Marion  left  Key  West  June  23,  and  arrived  at  Lisbon  on  the  IStk 
of  July ;  departed  thence  on  the  26th  for  Leghorn,  reaching  there 
August  3,  and  remaining  until  the  14th ;  left  on  that  day  for  Smyrna; 
arrived  on  the  21st,  and  departed  thence  on  the  24th  for  Constantinople, 
arriving  there  the  26th.  On  the  6th  of  September  sailed  for  Yille- 
franche, and  arrived  on  the  13th,  and  departed  on  the  18th  for  Spezia, 
entering  that  port  the  next  day.  On  the  22d  left  for  Genoa,  and  ar- 
rived the  same  day,  where  she  remains. 
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The  Yandalia  left  New  York  on  the  9th  of  September,  and  arrived  at 
Lisbon  on  the  5th  of  November,  where  she  was  at  the  last  report. 

The  Alaska  arrived  ajt  Lisbon  on  the  Hth  of  pecember,  1875,  and  on 
the  1st  of  Janairy  following  made  a  cruise  to  the  coast  of  Africa  on 
account  of  troubles  in  Liberia.  Having  successfully  accomplished  the 
object  of  her  cruise,  she  left  the  Gaboon  Biver  on  the  5th  of  April,  and 
reached  Eunchal,  .Madeira,  on  the  12th  of  June;  leaving  there,  and 
touching  at  Gibraltar,  she  arrived  at  Villefranche  on  the  6th  of  July. 
On  the  13th  she  departed  for  Genoa,  arriving  the  next  day,  and  remain- 
ing until  the  3d  of  August,  when  she  sailed  for  the  United  States;  ar- 
rived at  Boston  September  20 ;  left  the  same  day,  and  reached  New 
York  on  the  25th,  and  was  put  out  of  commission  October  5. 

NORTH  PACIFIC  STATION. 

The  force  on  this  station,  under  the  command  of  Eear-Admiral  Alexan- 
der Murray,  consists  at  present  of  the  Peusacola,  (flag-ship,)  22  guns,  and 
the  Lackawanna,  10  guns. 

The  Tuscarora  and  Portsmouth  were  also  attached  to  the  station 
during  the  year. 

Eear-Admiral  John  J.  Almy  was  relieved  of  the  command  of  this 
station  on  the  1st  of  July  by  Eear-Admiral  Alexander  Murray. 

The  Pensacola  returned  January  26  to  San  Francisco  from  her  cruise 
to  Lower  California  and  the  west  coast  of  Mexico,  having  left  Acai>ulco 
on  the  27th  of  December,  1875.  On  the  19th  of  August,  1876,  left  the 
navy-yard.  Mare  Island,  Cal.,  for  a  cruise  along  the  Mexican  and  Cen- 
tral American  coasts,  and  thence  to  Panama;  arrived  at  Mazatlan, 
Mexico,  September  10,  and  left  that  day  for  La  Paz,  reaching  there  on 
the  23d,  and  remained  until  about  October  10,  when  sailed  for  Acapulco, 
arriving  on  the  21st  en  route  to  Panama,  and  reaching  there  about  the 
25th  of  November. 

The  Lackawanna  sailed  January  25  for  La  Paz  and  Lower  California; 
arrived  at  San  Bias,  Mexico,  February  10,  and  on  the  14th  steamed  for 
Mazatlan,  arriving  the  following  day ;  from  thence  cruised  along  the 
west  coast  of  Mexico,  and  visited  Guaymas,  La  Paz,  and  Mazatlan; 
sailed  thence  for  the  Hawaiian  Islands,  and  arrived  at  Honolulu  about 
April  26,  and  cruised  among  those  islands;  left  September  12  for  Guay- 
mas, La  Paz,  and  other  Mexican  ports. 

The  Tuscarora  had  been  engaged  on  deep-sea  soundings  between  the 
Hawaiian  and  Fiji  Islands,  and  also  in  inquiring  into  the  possible  abuse 
of  our  flag  in  kidnapping  natives  in  the  South  Sea  Islands,  but  found 
no  cases  of  such  abuse.  She  left  the  Fiji  Islands  25th  January,  and 
arrived  at  Brisbane  Eoads,  Australia,  February  14,  and  cast  soundings 
between  those  places ;  arrived  at  Sydney,  Australia,  March  9,  and  on 
the  11th  left  for  the  Samoan  Islands ;  visited  those  islands,  and  inquired 
into  and  reported  on  the  troubles  there,  and  sailed  for  Honolulu,  Srriv- 
ing  there  on  the  27th  of  May ;  left  on  tbe  lOtb  of  June,  and  reached 
San  Francisco  July  3,  and  was  put  out  of  commission  on  the  14th  of 
September. 

The  Portsmouth,  on  her  return  to  the  navy-yard,  M  ire  Island,  Cal., 
July  14,  1875,  from  a  cruise  to  the  west  coast  of  Mexico,  was  put  out  of 
commission  as  a  cruiser  attached  to  the  station,  and  was  put  in  com- 
mission as  a  training-ship  for  boys,  and  continued  on  that  duty  until 
August  7, 1876,  when  she  was  put  out  of  commission  at  the  navy-yard, 
Mare  Island. 
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SOUTH  PACIFIC   STATION. 

The  vessels  now  on  this  station  are  the  Omaha,  12  guns,  and  the  On- 
ward, 3  guns.  The  Peusacola,  flag-ship  of  the  North  Pacific  station, 
arrived  at  Panama  about  November  25,  to  cruise  within  the  limits  of 
this  station. 

The  Richmond,  former  flag-ship,  left  Gallao,  Peru,  on  the  27th  No- 
vember, 1875,  reaching  Coquimbo,  Chili,  on  the  7th  of  December,  and 
departing  thence  on  the  10th,  arrived  at  Valparaiso  the  next  day ;  left 
Valparaiso,  April  4,  1876,  and  arrived  at  Coquimbo  on  the  6tb  ;  sailed 
and  reached  Callao,  May  20.  On  the  13th  of  July,  Commodore  C.  H.  B. 
Caldwell  relieved  Rear- Admiral  Reed  Werden,  who  had  been  in  com- 
mand, since  September  25,  1875,  of  the  command  of  the  station,  and 
on  the  12th  of  August  the  Richmond  sailed  from  Callao  for  the  South 
Atlantic  station;  went  to  Valparaiso  and  left  on  the  12th  of  September, 
touching  at  Valdivia  for  four  days,  and  entering  the  Straits  of  Magel- 
lan on  the  28th  September;  left  October  7,  and  arrived  at  Montevideo, 
Uruguay,  on  the  21st. 

The  Omaha  left  Panama  November  26,  forPayta;  thence  to  Callao 
and  Valparaiso,  arriving  at  the  last-named  port,  February  12, 1870.  On 
the  1st  of  March,  sailed  for  Juan  Fernandez,  to  make  a  survey  of  those 
islands,  and  returned  on  the  26th,  having  made  a  very  accurate  survey. 
Left  Valparaiso  about  the  30th  April,  and  arrived  at  Coquimbo,  Chifi, 
May  2 ;  visited  the  ports  of  Caldera,  Chili ;  Autofagasta  and  Cobija, 
Bolivia  5  Pabellon  de  Pica  and  Pisaqua,  coast  of  Peru,  the  Omaha  be^ 
ing  the  first  vessel  of  war  that  had  anchored  in  the  lastnamed  port; 
Mollendo  and  Pisco,  Peru ;  and  sailing  from  Pisco  July  14,  arrived  at 
Calloa  the  next  day.  September  1,  departed  and  reached  Gaayaqnil, 
Ecuador  on  the  8th  ]  sailed  for  Payta,  Peru,  after  a  stay  at  Gnayaqnil, 
reaching  that  port  on  the  30th,  and  remaining  until  the  16th  of  October, 
when  sailed  for  Callao;  arrived  at  Aucon,  Peru,  October  21,  and,  in 
obedience  to  order  of  Navy  Department,  left  for  Panama,  arriving  there 
on  the  16th  of  November,  where  she  remains. 

The  Onward,  store-ship  for  the  station,  remains  at  Callao. 

ASIATIC  STATION. 

The  force  on  this  station,  under  the  command  of  Rear- Admiral  William 
Eeynolds,  consists  of  the  Tennessee,  (flag-ship,)  23  guns ;  Kearsarge,  6 
guns;  Ashuelot,  6  guns;  Monocacy,  6  guns;  Yantic,  3  guns;  Alert, 4 
guns,  and  Palos.  The  Saco  was  also  attached  to  this  station  a  part  of 
the  year. 

The  Tennessee  arrived  at  Nagasaki  from  the  United  States  November 
30,  1875,  having  touched  en  route^  and  after  having  passed  through  the 
Suez  Canal,  at  Aden,  Bombay,  Colombo,  Penang,  Singapore,  Manila, 
Amoy^nd  Wusung.  On  the  27th  January,  1876,  left  Nagasaki  for  Wu- 
sung,  reaching  there  on  the  30th,  and  leaving  on  the  11th  February, 
arrived  at  Shanghai ;  remained  there  until  March  30,  and  reached  Yoko- 
hama, Japan,  on  the  8th  of  April,  remaining  there  until  the  5th  of  Jane, 
when  sailed  for  Kobe,  Japan,  arriving  there  on  the  7th.  On  the  6th  o( 
July  left  for  Yokohama,  reaching  there  the  7th,  and  departing  on  the 
29th,  arrived  at  Hakodadi,  Japan,  August  1.  On  the  19th,  departed 
and  returned  to  Yokohama,  arriving  on  the  21st ;  left  September  9, 
and  reached  Nagasaki  on  the  17th,  and  on  the  10th  sailed  for  Cheefoo^ 
where  she  arrived  on  the  22d,  and  intended  to  leave  the  same  day  for 
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NewchwaDg  and  the  mouth  of  the  Peiho,  the  admiral  and  officers  pro- 
posing to  visit  Peking. 

The  Kearsarge,  daring  the  month  bf  December,  1875,  was  at  Naga- 
saki ;  left  January  22, 1876,  and  arrived  at  Shanghai  on  the  26th,  and 
remained  there  until  March  22,  when  she  sailed  for  Nagasaki,  Hong- 
Kong,  and  Manila,  reaching  the  last  named  on  the  7th  of  April,  having 
touched  at  the  other  ports ;  left  on  the  17th  and  returned  to  Hong-Kong, 
arriving  there  on  the  20th ;  left  July  10  for  Swatow,  and  from  thence 
sailed  for  Manila,  and  after  remaining  there  returned  to  Hong-Kong; 
left  August  10,  reached  Nagasaki  August  15,  sailed  thence  to  Yoko- 
hama, arriving  on  August  20,  and  left  September  9  for  Vladivostock. 

The  Monocacy,  during  the  mouth  of  December,  1875,  was  at  Ningpo, 
and  arrived  at  Shanghai  January  30,  and  remained  there,  for  new  boilers 
and  repairs,  until  May  30 ;  left  that  day  for  Nagasaki  and  arrived  June 
2;  departed  thence  June  6,  and  reached  Kobe  on  the  8th;  left  on  the 
22d  for  a  cruise  in  the  Inland  Sea,  and  returned  on  the  27th ;  left  Kobe 
July  6,  arrived  at  Nagasaki  on  the  8th,  and  same  day  departed  for. 
Swatow  and  reached  there  about  the  30th,  and  remained,  attending  to 
wreckers  of  the  Pacific  Mail  Steamship  Company's  steamer  Japan,  and 
left  in  the  latter  part  of  August  for  a  cruise  up  the  coast  of  China  to 
Shanghai. 

The  Ashuelot,  during  the  month  of  December,  1875,  was  at  Shanghai, 
receiving  new  boilers,  and  remained  there  until  March  22,  when  she 
sailed  for  Hong-Kong,  arriving  there  on  the  31st,  and  leaving  on  the  14th 
of  April,  went  to  Bangkok,  Siam,  and  received  on  board  the  articles 
prepared  for  the  United  States  Centennial  Exhibition  by  the  Siamese 
government,  and  returned  to  Hong-Kong  June  10 :  left  on  the  19th  for 
Swatow  and  other  parts  to  the  northward ;  arrivea  at  Pagoda  Anchor- 
age, Foochow,  China,  July  2,  from  Amoy,  thence  to  Ningpo  and  Shang- 
hai, reaching  the  last  named  the  latter  part  of  the  month,  and  leaving 
in  September  for  Cheefoo. 

The  Yantic  was  at  Nagasaki  during  the  month  of  December,  1875, 
and  remained  until  January  14,  1876,  when  she  sailed  for  Shanghai,  ar- 
riving on  the  17th  and  remaining  for  repairs.  On  the  22d  of  March  left 
for  Amoy,  Macao,  and  Hong-Kong;  arrived  at  Macao  April  2,  (having 
stopped  at  Amoy  from  March  27  to  31,)  and  departed  on  the  9th,  reach- 
ing Hong-Kong  same  day ;  left  June  8,  reached  Nagasaki  on  the  19th, 
and  arrived  at  Yokohama  on  the  23d,  where  she  is  repairing. 

The  Palos,  during  the  month  of  December,  1875,  was  repairing  at 
Shanghai,  and  remained  until  March  22,  when  she  sailed  for  Hong-Kong 
and  Canton,  arriving  at  Hong-Kong  the  28th  and  Canton  April  30. 
Left  Canton  on  the  7th  of  June,  arriving  same  day  at  Hong-Kong ;  de- 
parted on  the  8th,  and  reached  Macao  same  day:  returnedfto  Hong- 
Kong  on  the  10th  ;  sailed  for  Amoy  ;  left  and  arrived  at  Pagoda  Anchor- 
age July  2,  and  at  Shanghai  on  the  3Ist,  and  left  on  the  10th  of  August 
for  Cheefoo,  thence  to  Tientsin. 

Tbe  Alert  left  New  York  May  26,  for  the  Asiatic  Station,  via  Suez 
■Canal ;  touched  at  Gibraltar  and  Malta,  passed  through  the  canal  July 
23,  touched  at  Aden  and  other  ports,  and  arrived  at  Hong-Kong  on  the 
11th  of  September,  and  thence  sailed  for  Swatow  and  other  ports  south 
*of  Shanghai. 

The  Saco  was  at  Yokohama  during  the  month  of  December,  1875;  on 
the  10th  of  January,  1876,  arrived  at  Nagasaki,  and  after  a  short  stay 
•returned  to  Yokohama ;  on  the  6th  of  May  left  and  arrived  at  San  Fran- 
cisco on  the  21st  of  June,  and  was  put  out  of  commission  on  the  13th 
*of  July. 
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TRAINING-SHIPS,  ETC. 

The  JuDiata,  formerly  attached  to  the  European  station,  left  Gibraltar 
December  18,  1875,  touched  at  Madeira,  afforded  relief  to  German  brig 
Avance  at  sea,  and  reached  St.  Thomas  January  15, 1876,  sailiog  thence 
on  the  18th,  and  arriviog  at  Port  Eoyal  on  the  25th ;  left  on  the  29th, 
touched  at  [Norfolk  February  4,  departed  the  next  day,  and  arrived  at 
Baltimore  on  the  6th,  and  cruised  as  a  traiuiug-ship  for  boys  in  the 
Navy,  reaching  Norfolk,  Va.,  on  the  Slst  of  August,  transferring  her 
officers  and  men  to  the  Monongahela,  aud  was  put  out  of  commission 
September  6. 

The  Gettysburg  returned  to  the  navy-yard,  Washington,  Jane  14, 
1876,  having  been  engaged  on  telegraphic  longitude  work  in  the  West 
Indies  since  the  latter  part  of  the  year  1875,  and  was  put  out  of  commis- 
sion on  the  26th.  On  the  20th  of  September  was  put  in  commission  at 
Washington,  left  for  Norfolk  on  the  27th,  and  arrived  the  next  day,  and 
on  the  17th  October  sailed  on  a  surveying  expedition,  &C.9  for  the  Med- 
iterranean. 

The  store-ship  Supyly  left  the  New  York  navy -yard,  January  7,  1876, 
to  receive  and  bring  to  the  United  States  for  the  Centennial  Exhibition 
contributions  from  American  artists  residing  in  Europe,  and  also  to 
bring  the  naval  monument  Arrived  at  Civita  Vecchia  February  21, 
sailed  March  2,  aud  reached  Leghorn  on  the  5th ;  left  on  the  20th  for 
Gibraltar,  arriving  April  6,  departing  on  the  8th,  and  reaching  Phila- 
delphia May  12,  landed  her  goods,  and  June  9  went  to  Washington,  ar- 
riving on  the  16tb,  and  landed  the  portion  of  the  monument  which  she 
brought.  On  the  3d  of  July  left  for  New  York,  arriving  on  the  8th,  and 
sailing  on  the  17th  as  a  training-ship  for  boys,  and  continued  on  that 
duty  until  September  30,  when  put  out  of  commission  at  Boston. 
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